Apparent Phosphorus Fixation and Phosphorus Sorption/Desorption Characteristics of Selected Soils of Louisiana. by Bhuiyan, Mohd. Lukamanur rahman
Louisiana State University
LSU Digital Commons
LSU Historical Dissertations and Theses Graduate School
1985
Apparent Phosphorus Fixation and Phosphorus
Sorption/Desorption Characteristics of Selected
Soils of Louisiana.
Mohd. Lukamanur rahman Bhuiyan
Louisiana State University and Agricultural & Mechanical College
Follow this and additional works at: https://digitalcommons.lsu.edu/gradschool_disstheses
This Dissertation is brought to you for free and open access by the Graduate School at LSU Digital Commons. It has been accepted for inclusion in
LSU Historical Dissertations and Theses by an authorized administrator of LSU Digital Commons. For more information, please contact
gradetd@lsu.edu.
Recommended Citation
Bhuiyan, Mohd. Lukamanur rahman, "Apparent Phosphorus Fixation and Phosphorus Sorption/Desorption Characteristics of
Selected Soils of Louisiana." (1985). LSU Historical Dissertations and Theses. 4116.
https://digitalcommons.lsu.edu/gradschool_disstheses/4116
INFORMATION TO USERS
This reproduction was made from a copy of a manuscript sent to us for publication 
and microfilming. While the most advanced technology has been used to pho­
tograph and reproduce this manuscript, the quality of the reproduction is heavily 
dependent upon the quality of the material submitted. Pages in any manuscript 
may have indistinct print. In all cases the best available copy has been filmed.
The following explanation of techniques is provided to help clarify notations which 
may appear on this reproduction.
1. Manuscripts may not always be complete. When it is not possible to obtain 
missing pages, a note appears to indicate this.
2. When copyrighted materials are removed from the manuscript, a note ap­
pears to indicate this.
3. Oversize materials (maps, drawings, and charts) are photographed by sec­
tioning the original, beginning at the upper left hand comer and continu­
ing from left to right in equal sections with small overlaps. Each oversize 
page is also filmed as one exposure and is available, for an additional 
charge, as a standard 35mm slide or in black and white paper format.*
4. Most photographs reproduce acceptably on positive microfilm or micro­
fiche but lack clarity on xerographic copies made from the microfilm. For 
an additional charge, all photographs are available in black and white 
standard 35mm slide format. *
♦For more information about black and white slides or enlarged paper reproductions, 
please contact the Dissertations Customer Services Department.
M ’University Microfilms , International

8610626
B hu iyan , M ohd. L u k a m a n u r  R a h m an
APPARENT PHOSPHORUS FIXATION AND PHOSPHORUS 
SORPTION/DESORPTION CHARACTERISTICS OF SELECTED SOILS OF 
LOUISIANA
The Louisiana State University and Agricultural and Mechanical Col. Ph.D.
University 
Microfilms




In all c a se s  this material has been  filmed in the best possible w ay from the available copy. 
Problem s encountered  with this docum en t have been identified here with a  ch e ck  mark V .
1. Glossy photographs or p a g e s ______
2. Colored illustrations, paper or p r in t_______
3. Photographs with dark b a c k g ro u n d _____
4. Illustrations a re  poor c o p y _______
5. P ages with black marks, not original co p y______
6. Print shows through as there  is text on both sides of p a g e _______
7. Indistinct, broken or small print on several pages S
8. Print exceeds m argin requ irem en ts______
9. Tightly bound copy with print lost in sp in e_______
10. Com puter printout pages with indistinct prin t_______
11. P ag e (s)_________ lacking w hen material received, an d  not available from school or
author.
12. P ag e (s)_______ seem  to b e  missing in numbering only as text follows.
13. Two pages n u m b ere d  . Text follows.
14. Curling and wrinkled p a g e s ____






APPARENT PHOSPHORUS FIXATION 
AND PHOSPHORUS SORPTION/DESORPTION 
CHARACTERISTICS OF SELECTED 
SOILS OF LOUISIANA
A D i s s e r t a t i o n
S u b m i t t e d  t o  t h e  G r a d u a t e  F a c u l t y  o f  t h e  
L o u i s i a n a  S t a t e  U n i v e r s i t y  a n d  
A g r i c u l t u r a l  a n d  M e c h a n i c a l  C o l l e g e  
i n  p a r t i a l  f u l f i l l m e n t  o f  t h e  
r e q u i r e m e n t s  f o r  t h e  d e g r e e  o f  
D o c t o r  o f  P h i l o s o p h y
i n
T he  D e p a r t m e n t  o f  Ag ro no my
by
Mohd.  L u k a m a n u r  Rahman B h u i y a n  
B . S c . A g . , B a n g l a d e s h  A g r i c u l t u r a l  U n i v e r s i t y ,  1 97 5  
M . S c . A g . , B a n g l a d e s h  A g r i c u l t u r a l  U n i v e r s i t y ,  1977
D e c e m b e r  1 98 5
ACKNOWLEDGEMENTS
T h e  a u t h o r  e x p r e s s e s  h i s  s i n c e r e  a p p r e c i a t i o n  t o  Dr .  
J o e  S e d b e r r y ,  J r . ,  P r o f e s s o r  o f  A g r o n o m y  D e p a r t m e n t ,  
L o u i s i a n a  S t a t e  U n i v e r s i t y ,  f o r  h i s  v a l u a b l e  t r a i n i n g ,  
g u i d a n c e ,  a s s i s t a n c e  a n d  u n d e r s t a n d i n g  t h r o u g h o u t  t h e  
p e r i o d  o f  g r a d u a t e  s t u d i e s  a n d  i n  t h e  p r e p a r a t i o n  o f  m a n u ­
s c r i p t s  .
S p e c i a l  a p p r e c i a t i o n  i s  e x t e n d e d  t o  Dr .  K. L. K o o n c e ,  
P r o f e s s o r  a n d  H ead  o f  E x p e r i m e n t a l  S t a t i s t i c s  D e p a r t m e n t ,  
L o u i s i a n a  S t a t e  U n i v e r s i t y ,  f o r  h i s  a s s i s t a n c e  i n  a n a l y z ­
i n g  t h e  d a t a .  D r .  M. C. A m a c h e r ,  A s s i s t a n t  P r o f e s s o r  o f  
A g r o n o m y  D e p a r t m e n t  i s  a p p r e c i a t e d  f o r  h i s  t e c h n i c a l  
a d v i c e .
A p p r e c i a t i o n  i s  a l s o  e x t e n d e d  t o  D r .  J .  F .  F o n t e n o t ,  
P r o f e s s o r  o f  H o r t i c u l t u r e ,  D r .  B. J .  M i l l e r ,  P r o f e s s o r  o f  
A g r o n o m y  a n d  D r .  W. H. P a t r i c k ,  J r . ,  B o y d  P r o f e s s o r  o f  
W e t l a n d  S o i l s  a n d  S e d i m e n t s ,  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  
f o r  t h e i r  v a l u a b l e  c o n t r i b u t i o n  a n d  c r i t i c i s m  a s  m e m b e r s  
o f  t h e  d i s s e r t a t i o n  c o m m i t t e e .
Th e  a u t h o r  w i s h e s  t o  e x p r e s s  h i s  g r a t i t u d e  t o  FAO o f  
t h e  UN a n d  t o  L o u i s i a n a  U n i t e d  M e t h o d i s t  C h u r c h e s  f o r  
t h e i r  f i n a n c i a l  s u p p o r t .
The  a u t h o r  w a n t s  t o  e x p r e s s  h i s  s i n c e r e  a p p r e c i a t i o n  
t o  D r .  S .  M. H. Z a m a n ,  f o r m e r  D i r e c t o r  G e n e r a l  o f  t h e  
B a n g l a d e s h  R i c e  R e s e a r c h  I n s t i t u t e  a n d  f a t h e r - i n - l a w  o f
ii
ACKNOWLEDGEMENTS
T h e  a u t h o r  e x p r e s s e s  h i s  s i n c e r e  a p p r e c i a t i o n  t o  Dr .  
J o e  S e d b e r r y ,  J r . ,  P r o f e s s o r  o f  A g r o n o m y  D e p a r t m e n t ,  
L o u i s i a n a  S t a t e  U n i v e r s i t y ,  f o r  h i s  v a l u a b l e  t r a i n i n g ,  
g u i d a n c e ,  a s s i s t a n c e  a n d  u n d e r s t a n d i n g  t h r o u g h o u t  t h e  
p e r i o d  o f  g r a d u a t e  s t u d i e s  a n d  i n  t h e  p r e p a r a t i o n  o f  m a n u ­
s c r i p t s  .
S p e c i a l  a p p r e c i a t i o n  i s  e x t e n d e d  t o  Dr .  K. L. K o o n c e ,  
P r o f e s s o r  a n d  H ead  o f  E x p e r i m e n t a l  S t a t i s t i c s  D e p a r t m e n t ,  
L o u i s i a n a  S t a t e  U n i v e r s i t y ,  f o r  h i s  a s s i s t a n c e  i n  a n a l y z ­
i n g  t h e  d a t a .  D r .  M. C. A m a c h e r ,  A s s i s t a n t  P r o f e s s o r  o f  
A g r o n o m y  D e p a r t m e n t  i s  a p p r e c i a t e d  f o r  h i s  t e c h n i c a l  
a d v i c e .
A p p r e c i a t i o n  i s  a l s o  e x t e n d e d  t o  D r .  J .  F.  F o n t e n o t ,  
P r o f e s s o r  o f  H o r t i c u l t u r e ,  D r .  B.  J .  M i l l e r ,  P r o f e s s o r  o f  
A g r o n o m y  a n d  D r .  W. H. P a t r i c k ,  J r . ,  B o y d  P r o f e s s o r  o f  
W e t l a n d  S o i l s  a n d  S e d i m e n t s ,  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  
f o r  t h e i r  v a l u a b l e  c o n t r i b u t i o n  a n d  c r i t i c i s m  a s  m e m b e r s  
o f  t h e  d i s s e r t a t i o n  c o m m i t t e e .
The  a u t h o r  w i s h e s  t o  e x p r e s s  h i s  g r a t i t u d e  t o  FAO o f  
t h e  UN a n d  t o  L o u i s i a n a  U n i t e d  M e t h o d i s t  C h u r c h e s  f o r  
t h e i r  f i n a n c i a l  s u p p o r t .
The  a u t h o r  w a n t s  t o  e x p r e s s  h i s  s i n c e r e  a p p r e c i a t i o n  
t o  D r .  S .  M. H. Z a m a n ,  f o r m e r  D i r e c t o r  G e n e r a l  o f  t h e  
B a n g l a d e s h  R i c e  R e s e a r c h  I n s t i t u t e  a n d  f a t h e r - i n - l a w  o f
ii
t h e  a u t h o r  f o r  h i s  i n s p i r a t i o n  a n d  v a l u a b l e  s u g g e s t i o n  
d u r i n g  t h e  e n t i r e  p e r i o d  o f  s t u d y .
Mr .  A h m e d  H u s s a i n ,  M e m b e r  D i r e c t o r  o f  BARC a n d  D r .  
M. P.  S i n g h ,  FAO r e p r e s e n t a t i v e  i n  D h a k a ,  B a n g l a d e s h  a r e  
e s p e c i a l l y  a p p r e c i a t e d  f o r  t h e i r  h e l p  i n  g e t t i n g  a n  FAO 
f e l l o w s h i p .
T h e  a u t h o r  a p p r e c i a t e s  t h e  a u t h o r i t y  o f  t h e  B a n g l a ­
d e s h  R i c e  R e s e a r c h  I n s t i t u t e  ( B R R I ) f o r  g r a n t i n g  s t u d y  
l e a v e  f o r  t h e  t e r m i n a l  d e g r e e .
A p p r e c i a t i o n  a n d  g r a t i t u d e  i s  e x t e n d e d  t o  p a r e n t s ,  
r e l a t i v e s  a n d  f r i e n d s  w h o s e  u n d e r s t a n d i n g  a n d  s u p p o r t  ma de  
i t  p l e a s a n t  t o  s t a y  o u t  o f  home c o u n t r y .
L a s t ,  b u t  n o t  t h e  l e a s t ,  t h e  a u t h o r  w i s h e s  t o  e x p r e s s
h i s  s i n c e r e s t  a p p r e c i a t i o n  f o r  h i s  n i c e  w i f e  L a t i f a  R ah man  
a n d  t o  o n l y  b e l o v e d  s o n  S h a j a n  f o r  t h e i r  d a y - t o - d a y  h e l p ,  
s u p p o r t ,  u n d e r s t a n d i n g ,  s y m p a t h y  a n d  i n s p i r a t i o n  w h i c h  
d i r e c t l y  a n d  i n d i r e c t l y  h e l p e d  t h e  a u t h o r  t o  w o r k  e f f i ­
c i e n t l y  f o r  t h e  h i g h e s t  e a r n e d  a c a d e m i c  d e g r e e .
T h e  B a n g l a d e s h  c o m m u n i t y  l i v i n g  i n  B a t o n  R o u g e  i s  
a p p r e c i a t e d  f o r  t h e i r  f r i e n d s h i p ,  u n d e r s t a n d i n g  a n d  
i n s p i r a t i o n .
M rs .  P e g  B r a n t  o f  E x p e r i m e n t a l  S t a t i s t i c s  D e p a r t m e n t
i s  a p p r e c i a t e d  f o r  h e r  h e l p  a n a l y z i n g  a n d  p l o t t i n g  t h e
d a t a .
F i n a l l y ,  M r s .  J u l i e  D o n n e l l y  i s  a p p r e c i a t e d  f o r  c a r e ­
f u l l y  t y p i n g  t h e  m a n u s c r i p t s .
iii
TABLE OF CONTENTS 
T o p i c  P a g e
ACKNOWLEDGEMENTS ............................................................................................  i i
L I S T  OF T A B L E S ..................................................................................................  Vi
L I S T  OF F I G U R E S ............................................................................................  i x
A BS T R A C T..................................................................................................................  x i v
C h a p t e r
1 .  A p p a r e n t  P h o s p h o r u s  F i x a t i o n  i n  S e l e c t e d  S o i l s
o f  L o u i s i a n a .......................................................................................  1
A b s t r a c t  ............................................................................................  1
I n t r o d u c t i o n  .................................................................................. 3
L i t e r a t u r e  R e v i e w  .................................................................  5
M a t e r i a l s  a n d  M e t h o d s  ......................................................  12
R e s u l t s  a n d  D i s c u s s i o n  ....................................................... 17
Summary a n d  C o n c l u s i o n  ......................................................  33
L i t e r a t u r e  C i t e d  ....................................................................... 37
T a b l e s ..................................................................................................  47
F i g u r e s ............................................................................................  74
2 .  P h o s p h o r u s  S o r p t i o n / D e s o r p t i o n  C h a r a c t e r i s t i c s
o f  S e l e c t e d  S o i l s  o f  L o u i s i a n a  ......................................  96
A b s t r a c t ............................................................................................  96
I n t r o d u c t i o n  .................................................................................. 98
L i t e r a t u r e  R e v i e w  . . .  .................................................  99
M a t e r i a l s  a n d  M e t h o d s  ......................................................  105
R e s u l t s  a n d  D i s c u s s i o n  ......................................................  109
i v
Summary a n d  C o n c l u s i o n  ......................................................  120
L i t e r a t u r e  C i t e d  ....................................................................... 123
T a b l e s ..................................................................................................  129
F i g u r e s ............................................................................................  135
APPENDIX
T a b l e  1 .  T h e  q u a n t i t i e s  o f  P s o r b e d  a n d  i n  
s o l u t i o n  f r o m  v a r i o u s  r a t e s  o f  a p p l i e d  P a t  
d i f f e r e n t  i n c u b a t i o n  t i m e s  ............................................ 172
T a b l e  2 .  P h o s p h o r u s  s o r b e d  a n d  d e s o r b e d  a t  
v a r i o u s  e x t r a c t i o n  t i m e s  f r o m  d i f f e r e n t  
r a t e s  o f  a p p l i e d  P .................................................................  182
V I T A ............................................................................................................................. 192
v
LIST OF TABLES
C h a p t e r  1 
T a b l e
1 .  T h e  s o i l s ,  l o c a t i o n s  a n d  c o o p e r a t o r s  o f  t h e
s o i l  s a m p l e s  u s e d  i n  t h e  i n v e s t i g a t i o n .............................47
2 .  I n i t i a l  l e v e l  o f  e x t r a c t a b l e  P f r o m  s o i l s  d e t e r ­
m i n e d  w i t h  4 e x t r a c t a n t s ...................................................................50
3 .  E x t r a c t a b l e  P a n d  r e c o v e r y  o f  a p p l i e d  P w i t h  
f o u r  e x t r a c t a n t s  f r o m  t h e  s o i l s  o f  t h e  Red
R i v e r  A l l u v i a l  a r e a ...................................................................................53
4 .  E x t r a c t a b l e  P a n d  r e c o v e r y  o f  a p p l i e d  P w i t h  
f o u r  e x t r a c t a n t s  f r o m  s o i l s  o f  t h e  O u a c h i t a
R i v e r  A l l u v i a l  a r e a ...................................................................................54
5 .  E x t r a c t a b l e  P a n d  r e c o v e r y  o f  a p p l i e d  P f r o m
s o i l s  o f  t h e  M i s s i s s i p p i  R i v e r  A l l u v i a l  a r e a  . . 55
6 .  E x t r a c t a b l e  P a n d  r e c o v e r y  o f  a p p l i e d  P f r o m
s o i l s  o f  t h e  C o a s t a l  P l a i n  a r e a ...................................................56
7 .  E x t r a c t a b l e  P a n d  r e c o v e r y  o f  a p p l i e d  P f r o m
s o i l s  o f  t h e  C o a s t a l  P r a i r i e s  a r e a ........................................57
8 .  E x t r a c t a b l e  P a n d  r e c o v e r y  o f  a p p l i e d  P f r o m
s o i l s  o f  t h e  M i s s i s s i p p i  T e r r a c e  a r e a ...................................58
9 .  E x t r a c t a b l e  P a n d  r e c o v e r y  o f  P w i t h  d i f f e r e n t
r a t e s  o f  a p p l i e d  P f r o m  s o i l s  o f  t h e  Red  R i v e r
A l l u v i a l  a r e a ................................................................................................... 59
1 0 .  E x t r a c t a b l e  P a n d  r e c o v e r y  o f  P w i t h  d i f f e r e n t
r a t e s  o f  a p p l i e d  P f r o m  s o i l s  o f  t h e  O u a c h i t a
R i v e r  A l l u v i a l  a r e a ...................................................................................59
1 1 .  E x t r a c t a b l e  P a n d  r e c o v e r y  o f  P w i t h  d i f f e r e n t
r a t e s  o f  a p p l i e d  P f r o m  s o i l s  o f  t h e  M i s s i s s i p p i
R i v e r  A l l u v i a l  a r e a ...................................................................................60
1 2 .  E x t r a c t a b l e  P a n d  r e c o v e r y  o f  P w i t h  d i f f e r e n t
r a t e s  o f  a p p l i e d  P f r o m  s o i l s  o f  t h e  C o a s t a l













E x t r a c t a b l e  P a n d  r e c o v e r y  o f  P w i t h  d i f f e r e n t  
r a t e s  o f  a p p l i e d  P f r o m  s o i l s  o f  t h e  C o a s t a l  
P r a i r i e s  a r e a  .............................................................................................
E x t r a c t a b l e  P a n d  r e c o v e r y  o f  P w i t h  d i f f e r e n t  
r a t e s  o f  a p p l i e d  P f r o m  s o i l s  o f  t h e  M i s s i s s i p p i  
T e r r a c e  a r e a  .............................................................................................
The  i n t e r c e p t s  a n d  c o e f f i c i e n t s  o f  l i n e a r  
r e g r e s s i o n  e q u a t i o n s  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P w i t h  t h e  f o u r  e x t r a c t a n t s  f o r  s o i l s  
o f  t h e  Red  R i v e r  A l l u v i a l  a r e a  ............................................
Th e  i n t e r c e p t s  a n d  c o e f f i c i e n t s  o f  l i n e a r  
r e g r e s s i o n  e q u a t i o n s  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P w i t h  t h e  f o u r  e x t r a c t a n t s  f o r  s o i l s  
o f  t h e  O u a c h i t a  R i v e r  A l l u v i a l  a r e a  .................................
T h e  i n t e r c e p t s  a n d  c o e f f i c i e n t s  o f  l i n e a r  
r e g r e s s i o n  e q u a t i o n s  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P w i t h  t h e  f o u r  e x t r a c t a n t s  f o r  s o i l s  
o f  t h e  M i s s i s s i p p i  R i v e r  A l l u v i a l  a r e a  ......................
T h e  i n t e r c e p t s  a n d  c o e f f i c i e n t s  o f  l i n e a r  
r e g r e s s i o n  e q u a t i o n s  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P w i t h  t h e  f o u r  e x t r a c t a n t s  f o r  s o i l s  
o f  t h e  C o a s t a l  P l a i n  a r e a  ............................................................
Th e  i n t e r c e p t s  a n d  c o e f f i c i e n t s  o f  l i n e a r  
r e g r e s s i o n  e q u a t i o n s  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P w i t h  t h e  f o u r  e x t r a c t a n t s  f o r  s o i l s  
o f  t h e  C o a s t a l  P r a i r i e s  a r e a  .................................................
T h e  i n t e r c e p t s  a n d  c o e f f i c i e n t s  o f  l i n e a r  
r e g r e s s i o n  e q u a t i o n s  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P w i t h  f o u r  e x t r a c t a n t s  f o r  s o i l s  o f  
t h e  M i s s i s s i p p i  T e r r a c e  a r e a  .................................................
T h e  i n t e r c e p t s  a n d  c o e f f i c i e n t s  o f  t h e  
r e g r e s s i o n  e q u a t i o n s  b e t w e e n  r e c o v e r y  o f  P a n d  
a p p l i e d  P i n  s o i l s  o f  t h e  Red  R i v e r  a l l u v i a l  
a r e a ...................................................................................................................
T h e  i n t e r c e p t s  a n d  c o e f f i c i e n t s  o f  r e g r e s s i o n  
e q u a t i o n s  b e t w e e n  r e c o v e r y  o f  P a n d  a p p l i e d  P 
i n  s o i l s  o f  t h e  O u a c h i t a  R i v e r  a l l u v i a l  a r e a  . .
The  i n t e r c e p t s  a n d  c o e f f i c i e n t s  o f  t h e  
r e g r e s s i o n  e q u a t i o n s  b e t w e e n  r e c o v e r y  o f  P a n d  
a p p l i e d  P i n  s o i l s  o f  t h e  M i s s i s s i p p i  R i v e r  
a l l u v i a l  a r e a  .............................................................................................
vii
2 4 .  The  i n t e r c e p t s  a n d  c o e f f i c i e n t s  o f  r e g r e s s i o n
e q u a t i o n s  b e t w e e n  r e c o v e r y  o f  P a n d  a p p l i e d  P
i n  s o i l s  o f  t h e  C o a s t a l  P l a i n  a r e a ........................................71
2 5 .  The  i n t e r c e p t s  a n d  c o e f f i c i e n t s  o f  r e g r e s s i o n
e q u a t i o n s  b e t w e e n  r e c o v e r y  o f  P a n d  a p p l i e d  P
i n  s o i l s  o f  t h e  C o a s t a l  P r a i r i e s  a r e a .................................. 72
2 6 .  The  i n t e r c e p t s  a n d  c o e f f i c i e n t s  o f  r e g r e s s i o n  
e q u a t i o n s  b e t w e e n  r e c o v e r y  o f  P a n d  a p p l i e d  P 
i n  s o i l s  o f  t h e  M i s s i s s i p p i  T e r r a c e  a r e a  . . . .  73
C h a p t e r  2 
T a b l e
1 .  The  s o i l s ,  pH a n d  l o c a t i o n s  o f  t h e  s e l e c t e d  s o i l s
o f  L o u i s i a n a ......................................................................................   . 129
2 .  The  i n t e r c e p t s ,  c o e f f i c i e n t s  a n d  r ^  v a l u e s  o f  
t h e  l i n e a r  r e g r e s s i o n  e q u a t i o n s  b e t w e e n  s o l u t i o n  
P a n d  i n c u b a t i o n  t i m e s  ( d a y )  w i t h  d i f f e r e n t  r a t e s
o f  a p p l i e d  P .................................................................................................130
3 .  The  i n t e r c e p t s ,  c o e f f i c i e n t s  a n d  r 2 v a l u e s  o f  
t h e  l i n e a r  r e g r e s s i o n  e q u a t i o n s  b e t w e e n  s o r b e d  P
a n d  s o l u t i o n  P a t  d i f f e r e n t  i n c u b a t i o n  t i m e s  . . 131
2
4 .  The  i n t e r c e p t s ,  c o e f f i c i e n t s  a n d  r  v a l u e s  o f
t h e  l i n e a r  r e g r e s s i o n  e q u a t i o n s  b e t w e e n  s o r b e d  P 
a n d  s o l u t i o n  P f o r  P d e s o r p t i o n  a t  d i f f e r e n t  
e x t r a c t i o n  t i m e s  .................................................................................. 132
5 .  The  q u a n t i t i e s  a n d  p e r c e n t a g e  o f  P d e s o r b e d  f r o m
s o i l s  a t  v a r i o u s  r a t e s  o f  a p p l i e d  P a t  t h e  e n d
o f  t h e  s e q u e n t i a l  e x t r a c t i o n  t i m e s  . . . . . . .  133
6 .  The  i n t e r c e p t s ,  c o e f f i c i e n t s  a n d  r ^  v a l u e s  o f
t h e  l i n e a r  r e g r e s s i o n  e q u a t i o n s  b e t w e e n  s o r b e d  P 
a n d  e x t r a c t i o n  t i m e s  ( d a y s )  f o r  s o i l s  t r e a t e d
w i t h  d i f f e r e n t  r a t e s  o f  P .....................................   134
viii
LIST OF FIGURES
C h a p t e r  1 
F i g .
1 .  T h e  r e l a t i o n s h i p s  b e t w e e n  e x t r a c t a b l e  P a n d
a p p l i e d  P i n  t w o  s o i l s  o f  t h e  Red  R i v e r  A l l u v i a l
a r e a .............................................................................................................
2 .  The  r e l a t i o n s h i p s  b e t w e e n  e x t r a c t a b l e  P a n d
a p p l i e d  P i n  t w o  s o i l s  o f  t h e  Red  R i v e r  A l l u v i a l
a r e a ............................................................................................................
3 .  T h e  r e l a t i o n s h i p s  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P i n  t w o  s o i l s  o f  t h e  O u a c h i t a  R i v e r  
A l l u v i a l  a r e a  .......................................................................................
4 .  The  r e l a t i o n s h i p s  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P i n  t w o  s o i l s  o f  t h e  O u a c h i t a  R i v e r  
A l l u v i a l  a r e a ................................................. .....................................
5 .  T h e  r e l a t i o n s h i p s  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P i n  t w o  s o i l s  o f  t h e  M i s s i s s i p p i  
R i v e r  A l l u v i a l  a r e a  .......................................................................
6 .  T h e  r e l a t i o n s h i p s  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P i n  t w o  s o i l s  o f  t h e  M i s s i s s i p p i  
R i v e r  A l l u v i a l  a r e a  .......................................................................
7 .  The  r e l a t i o n s h i p s  b e t w e e n  e x t r a c t a b l e  P a n d
a p p l i e d  P i n  t w o  s o i l s  o f  t h e  C o a s t a l  P l a i n
a r e a .............................................................................................................
8 .  The  r e l a t i o n s h i p s  b e t w e e n  e x t r a c t a b l e  P a n d
a p p l i e d  P i n  t w o  s o i l s  o f  t h e  C o a s t a l  P l a i n
a r e a ................................. ...........................................................................
9 .  T h e  r e l a t i o n s h i p s  b e t w e e n  e x t r a c t a b l e  P a n d
a p p l i e d  P i n  t w o  s o i l s  o f  t h e  C o a s t a l  P r a i r i e s
a r e a ............................................................................................................
1 0 .  T h e  r e l a t i o n s h i p s  b e t w e e n  e x t r a c t a b l e  P a n d
a p p l i e d  P i n  t w o  s o i l s  o f  t h e  C o a s t a l  P r a i r i e s
























T h e  r e l a t i o n s h i p s  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P i n  t w o  s o i l s  o f  t h e  M i s s i s s i p p i  
T e r r a c e  a r e a
T he  r e l a t i o n s h i p s  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P i n  t w o  s o i l s  o f  t h e  M i s s i s s i p p i  
T e r r a c e  a r e a  ............................................................................................
T he  r e l a t i o n s h i p s  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P i n  n i n e  s e l e c t e d  s o i l s  o f  t h e  
O u a c h i t a  R i v e r  w i t h  M o d i f i e d  O l s e n  a n d  i n  n i n e  
s e l e c t e d  s o i l s  o f  t h e  C o a s t a l  P l a i n  a r e a  w i t h  
D o u b l e  A c i d  s o l u t i o n s  .......................................................................
T h e  r e l a t i o n s h i p s  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P i n  n i n e  s e l e c t e d  s o i l s  o f  t h e  C o a s t a l  
P r a i r i e s  w i t h  B r a y  I I  s o l u t i o n  ............................................
T he  r e l a t i o n s h i p  b e t w e e n  a p p l i e d  P a n d  r e c o v e r y  
o f  P i n  t w o  s e l e c t e d  s o i l s  o f  t h e  Red  R i v e r  
a l l u v i a l  a r e a  w i t h  D o u b l e  a c i d  s o l u t i o n  ......................
T he  r e l a t i o n s h i p  b e t w e e n  a p p l i e d  P a n d  r e c o v e r y  
o f  P i n  t w o  s e l e c t e d  s o i l s  o f  t h e  Red  R i v e r  
a l l u v i a l  a r e a  w i t h  M o d i f i e d  O l s e n  s o l u t i o n  . . .
T h e  r e l a t i o n s h i p  b e t w e e n  a p p l i e d  P a n d  r e c o v e r y  
o f  P i n  t w o  s e l e c t e d  s o i l s  o f  t h e  O u a c h i t a  
R i v e r  a l l u v i a l  a r e a  w i t h  B r a y  I I  s o l u t i o n  . . .
T he  r e l a t i o n s h i p  b e t w e e n  a p p l i e d  P a n d  r e c o v e r y  
o f  P i n  t w o  s e l e c t e d  s o i l s  o f  t h e  M i s s i s s i p p i  
R i v e r  a l l u v i a l  a r e a  w i t h  B r a y  I I  s o l u t i o n  . . . .
T h e  r e l a t i o n s h i p  b e t w e e n  a p p l i e d  P a n d  r e c o v e r y  
o f  P i n  t w o  s e l e c t e d  s o i l s  o f  t h e  C o a s t a l  
P l a i n  a r e a  w i t h  D o u b l e  A c i d  s o l u t i o n  ............................
T he  r e l a t i o n s h i p  b e t w e e n  a p p l i e d  P a n d  r e c o v e r y  
o f  P i n  s o i l s  o f  t h e  C o a s t a l  P r a i r i e  a r e a  w i t h  
t h e  f o u r  e x t r a c t a n t s  .......................................................................
T he  r e l a t i o n s h i p  b e t w e e n  a p p l i e d  P a n d  r e c o v e r y  
o f  P i n  t w o  s e l e c t e d  s o i l s  o f  t h e  M i s s i s s i p p i  
T e r r a c e  a r e a  w i t h  B r a y  I  s o l u t i o n  ......................................
T he  r e l a t i o n s h i p  b e t w e e n  a p p l i e d  P a n d  r e c o v e r y  
o f  P i n  t w o  s e l e c t e d  s o i l s  o f  t h e  M i s s i s s i p p i  
T e r r a c e  a r e a  w i t h  t h e  M o d i f i e d  O l s e n  s o l u t i o n  . .
x
C h a p t e r  2
. g i g,-.,
1 .  T i me  d e p e n d e n c e  o f  P s o r p t i o n  i n  N or wood  s i l t
l o a m ......................................................................................................................135
2 .  T i me  d e p e n d e n c e  o f  P s o r p t i o n  i n  S e v e r n  v e r y
f i n e  s a n d y  l o a m ...........................................................................................136
3 .  T i me  d e p e n d e n c e  o f  P s o r p t i o n  i n  L a t a n i e r  c l a y  . 137
4 .  T i me  d e p e n d e n c e  o f  P s o r p t i o n  i n  H e b e r t  s i l t
l o a m ......................................................................................................................138
5 .  T i me  d e p e n d e n c e  o f  P s o r p t i o n  i n  R u s t o n  f i n e
s a n d y  l o a m  • « » • • « ■ « « • • > ■ « • • • • •  138
6 .  T i me  d e p e n d e n c e  o f  P s o r p t i o n  i n  C r o w l e y  s i l t
l o a m ......................................................................................................................140
7 .  T i me  d e p e n d e n c e  o f  P s o r p t i o n  i n  I b e r i a  s i l t y
c l a y  l o a m   ................................................................................ 141
8 .  T i me  d e p e n d e n c e  o f  P s o r p t i o n  i n  L e x i n g t o n  s i l t
l o a m ......................................................................................................................142
9 .  T i me  d e p e n d e n c e  o f  P s o r p t i o n  i n  S t e r l i n g t o n
v e r y  f i n e  s a n d y  l o a m ...........................................................................143
1 0 .  P h o s p h o r u s  s o r p t i o n  b y  N or wood  s i l t  l o a m  a t
v a r i o u s  i n c u b a t i o n  t i m e s  ............................................................  144
1 1 .  P h o s p h o r u s  s o r p t i o n  b y  S e v e r n  v e r y  f i n e  s a n d y
l o a m  a t  v a r i o u s  i n c u b a t i o n  t i m e s  ......................................  145
1 2 .  P h o s p h o r u s  s o r p t i o n  b y  L a t a n i e r  c l a y  a t  v a r i o u s
i n c u b a t i o n  t i m e s  .................................................................................. 146
1 3 .  P h o s p h o r u s  s o r p t i o n  b y  H e b e r t  s i l t  l o a m  a t
v a r i o u s  i n c u b a t i o n  t i m e s  ............................................................  147
1 4 .  P h o s p h o r u s  s o r p t i o n  b y  R u s t o n  f i n e  s a n d y  l o a m
a t  v a r i o u s  i n c u b a t i o n  t i m e s  ....................................................... 148
1 5 .  P h o s p h o r u s  s o r p t i o n  b y  I b e r i a  s i l t y  c l a y  a t
v a r i o u s  i n c u b a t i o n  t i m e s  ............................................................  14 9
1 6 .  P h o s p h o r u s  s o r p t i o n  by  L e x i n g t o n  s i l t  l o a m  a t
i n c u b a t i o n  t i m e  o f  t w o  d a y s .......................................................... 150
xi
1 7 .  P h o s p h o r u s  s o r p t i o n  b y  S t e r l i n g t o n  v e r y  f i n e
s a n d y  l o a m  a t  v a r i o u s  i n c u b a t i o n  t i m e s ..........................151
1 8 .  P h o s p h o r u s  s o r p t i o n  b y  L a f i t t e  muck a t  v a r i o u s  
i n c u b a t i o n  t i m e s   ................................................................................152
1 9 .  P h o s p h o r u s  d e s o r p t i o n  f r o m  Nor wood  s i l t  l o a m  a t  
v a r i o u s  e x t r a c t i o n  t i m e s  ............................................................  153
2 0 .  P h o s p h o r u s  d e s o r p t i o n  f r o m  S e v e r n  v e r y  f i n e
s a n d y  l o a m  a t  v a r i o u s  e x t r a c t i o n  t i m e s ........................... 154
2 1 .  P h o s p h o r u s  d e s o r p t i o n  f r o m  L a t a n i e r  c l a y  a t
v a r i o u s  e x t r a c t i o n  t i m e s  ............................................................  155
2 2 .  P h o s p h o r u s  d e s o r p t i o n  f r o m  H e b e r t  s i l t  l o a m  a t  
v a r i o u s  e x t r a c t i o n  t i m e s  ............................................................  156
2 3 .  P h o s p h o r u s  d e s o r p t i o n  f r o m  R u s t o n  f i n e  s a n d y
l o a m  a t  v a r i o u s  e x t r a c t i o n  t i m e s  ......................................  157
2 4 .  P h o s p h o r u s  d e s o r p t i o n  f r o m  I b e r i a  s i l t y  c l a y
a t  v a r i o u s  e x t r a c t i o n  t i m e s  ........................................................ 158
2 5 .  P h o s p h o r u s  d e s o r p t i o n  f r o m  L e x i n g t o n  s i l t  l o a m
a t  v a r i o u s  e x t r a c t i o n  t i m e s  ........................................................ 159
2 6 .  P h o s p h o r u s  d e s o r p t i o n  f r o m  S t e r l i n g t o n  v e r y
f i n e  s a n d y  l o a m  a t  v a r i o u s  e x t r a c t i o n  t i m e s  . . . 160
2 7 .  P h o s p h o r u s  d e s o r p t i o n  f r o m  L a f i t t e  muck a t
v a r i o u s  e x t r a c t i o n  t i m e s  ............................................................  161
2 8 .  T i me  d e p e n d e n c e  o f  P d e s o r p t i o n  f r o m  Norwood
s i l t  l o a m ........................................................................................................... 162
2 9 .  T i me  d e p e n d e n c e  o f  P d e s o r p t i o n  f r o m  S e v e r n
v e r y  f i n e  s a n d y  l o a m ...........................................................................163
3 0 .  T i me  d e p e n d e n c e  o f  P d e s o r p t i o n  f r o m  L a t a n i e r
c l a y ......................................................................................................................164
3 1 .  T i me  d e p e n d e n c e  o f  P d e s o r p t i o n  f r o m  H e b e r t
s i l t  l o a m .........................................................................................................1 6 5
3 2 .  T i me  d e p e n d e n c e  o f  P d e s o r p t i o n  f r o m  R u s t o n
f i n e  s a n d y  l o a m ...........................................................................................166
3 3 .  T i me  d e p e n d e n c e  o f  P d e s o r p t i o n  f r o m  C r o w l e y
s i l t  l o a m ...........................................................................................................167
xii
3 4 .  T i me  d e p e n d e n c e  o f  P d e s o r p t i o n  f r o m  I b e r i a
s i l t y  c l a y ......................................................................................................168
3 5 .  T i me  d e p e n d e n c e  o f  P d e s o r p t i o n  f r o m  L e x i n g t o n
s i l t  l o a m ........................................................................................................... 169
3 6 .  T i me  d e p e n d e n c e  o f  P d e s o r p t i o n  f r o m  S t e r l i n g t o n  
v e r y  f i n e  s a n d y  l o a m ........................................................................... 170
3 7 .  T i me  d e p e n d e n c e  o f  P d e s o r p t i o n  f r o m  L a f i t t e
m u c k ...................................................................................................................... 171
xiii
ABSTRACT
S t u d i e s  w e r e  c o n d u c t e d  o n  a p p a r e n t  p h o s p h o r u s  
f i x a t i o n  i n  54 s o i l s  o f  L o u i s i a n a  t o  d e t e r m i n e  t h e  e f f e c t s  
o f  d i f f e r e n t  r a t e s  o f  P a p p l i c a t i o n  o n  t h e  r e c o v e r y  o f  P ,  
a n d  t o  d e v e l o p  a p p r o p r i a t e  r e g r e s s i o n  m o d e l  f o r  p r e d i c t i n g  
e x t r a c t a b l e  P a n d  r e c o v e r y  o f  P b y  u s i n g  4 e x t r a c t a n t s .  
S o i l  s a m p l e s  w e r e  e q u i l i b r a t e d  w i t h  a q u e o u s  s o l u t i o n  o f  P 
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R i v e r  a r e a ,  B r a y  I I  s o l u t i o n  r e m o v e d  s i g n i f i c a n t l y  l a r g e r  
q u a n t i t i e s  o f  P t h a n  d i d  t h e  3 o t h e r  e x t r a c t a n t s .  
P h o s p h o r u s  r e m o v e d  f r o m  s o i l s  w i t h  t h e  e x t r a c t a n t s  s h o w e d  
w i d e  d i f f e r e n c e s .  E x t r a c t a b l e  P i n c r e a s e d  w i t h  i n c r e a s i n g  
r a t e s  o f  P a p p l i c a t i o n .  R e c o v e r y  o f  P a l s o  s h o w e d  l i n e a r  
r e l a t i o n s h i p s  i n  m o s t  s o i l s .  O n l y  i n  f e w  s o i l s ,  t h e  
r e c o v e r y  o f  a p p l i e d  P s h o w e d  c u r v i l i n e a r  r e l a t i o n s h i p s .  
A p p l i c a t i o n  o f  P a t  r a t e s  o f  4 0 ,  6 0  a n d  8 0  mg k g - -*- g a v e  
h i g h e r  r e c o v e r i e s  t h a n  d i d  t h e  o t h e r  r a t e s  o f  P.
T h e  4 s o l u t i o n s  w e r e  a l m o s t  e q u a l l y  r e l i a b l e  i n  
e x t r a c t i n g  P f r o m  s o i l s .  R e g r e s s i o n  e q u a t i o n s  w e r e  
d e v e l o p e d  f o r  p r e d i c t i n g  e x t r a c t a b l e  P a n d  r e c o v e r y  o f  P 
w i t h  4 e x t r a c t a n t s .
I n v e s t i g a t i o n s  w e r e  c o n d u c t e d  t o  d e t e r m i n e  P s o r p ­
t i o n / d e s o r p t i o n  c h a r a c t e r i s t i c s  o f  t e n  s o i l s  o f  L o u i s i a n a .  
F i f t e e n  g r a m  s o i l s  s a m p l e s  w e r e  i n c u b a t e d  a t  2 5 ° c  w i t h  150
xiv
m l  o f  0 . 0 0 5  M C a f N O ^ ^  s o l u t i o n  c o n t a i n i n g  P f r o m  2 0 - 2 0 0  
mg k g - 1  a s  Ca H2 ( P 0 4 ) 2 * H20  f o r  1 - 1 4  d a y s .  Q u a n t i t i e s  o f  
P s o r b e d  a n d  i n  s o l u t i o n  a t  v a r i o u s  i n c u b a t i o n  t i m e s  f r o m  
d i f f e r e n t  r a t e s  o f  P a p p l i c a t i o n  w e r e  d e t e r m i n e d .
L i n e a r  r e g r e s s i o n  e q u a t i o n s  w e r e  d e v e l o p e d  f o r  
p r e d i c t i n g  s o l u t i o n  P a t  1 - 1 4  d a y s  f o l l o w i n g  a p p l i c a t i o n  
o f  P.  T i m e  d e p e n d e n c e  o f  P w e r e  s h o w n  b y  p l o t t i n g  l o g  o f  
s o l u t i o n  P v s .  t i m e  a n d  l o g  o f  s o i l  P v s .  e x t r a c t i o n  t i m e s  
f o r  s o r p t i o n  a n d  d e s o r p t i o n  s t u d i e s  r e s p e c t i v e l y .  
I s o t h e r m s  w e r e  c o n s t r u c t e d  b y  p l o t t i n g  l o g  o f  s o r b e d  P 
a g a i n s t  l o g  o f  s o l u t i o n  P a t  v a r i o u s  t i m e s  f o r  b o t h  
s o r p t i o n  a n d  d e s o r p t i o n  s t u d i e s .
L i n e a r  r e g r e s s i o n  e q u a t i o n s  w e r e  d e v e l o p e d  f o r  
p r e d i c t i n g  s o r b e d  P f o r  v a r i o u s  l e v e l s  o f  s o l u t i o n  P i n  
s o i l s .  S o l u b i l i t y  o f  P w a s  g r e a t e r  w h e n  P w a s  a d d e d  t o  
s o i l s  t h a n  w he n  P w a s  d e s o r b e d .
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APPARENT PHOSPHORUS FIXATION 
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W. H. P a t r i c k - /
ABSTRACT
I n v e s t i g a t i o n s  w e r e  c o n d u c t e d  o n  a p p a r e n t  P - f i x a t i o n  
i n  54 s e l e c t e d  s o i l s  o f  L o u i s i a n a  t o  d e t e r m i n e  t h e  e f f e c t s  
o f  d i f f e r e n t  r a t e s  o f  P a p p l i c a t i o n  o n  t h e  r e c o v e r y  o f  P ,  
a n d  t o  d e v e l o p  a p p r o p r i a t e  r e g r e s s i o n  m o d e l  f o r  p r e ­
d i c t i n g  e x t r a c t a b l e  P a n d  r e c o v e r y  o f  P b y  u s i n g  t h e  B r a y  
I ,  B r a y  I I ,  D o u b l e  a c i d  a n d  M o d i f i e d  O l s e n  s o l u t i o n s .  
S o i l  s a m p l e s  w e r e  e q u i l i b r a t e d  w i t h  a q u e o u s  s o l u t i o n  o f  P
- / c o n t r i b u t i o n  t o  L o u i s i a n a  S t a t e  P r o j e c t  1 8 3 5 .
—/ G r a d u a t e  s t u d e n t ,  P r o f e s s o r ,  A s s t .  P r o f e s s o r ,  P r o f e s s o r  
D e p t ,  o f  A g r o n o m y ,  P r o f e s s o r  D e p t ,  o f  E x p t .  S t a t i s t i c s ,  
P r o f e s s o r  D e p t ,  o f  H o r t i c u l t u r e  a n d  Boyd P r o f e s s o r ,  L a b .  
f o r  W e t l a n d  S o i l s  a n d  S e d i m e n t s ,  L o u i s i a n a  S t a t e  U n i v e r ­
s i t y ,  B a t o n  R o u g e ,  LA 7 0 8 0 3 .  C u r r e n t  a d d r e s s  o f  s e n i o r  
a u t h o r :  S e n i o r  S c i e n t i f i c  O f f i c e r ,  B a n g l a d e s h  R i c e
R e s e a r c h  I n s t . ,  G . P . O .  Box 9 1 1 ,  D h a k a ,  B a n g l a d e s h .
1
2a t  r a t e s  o f  0 f 2 0 ,  4 0 ,  6 0 ,  80  a n d  1 0 0  mg k g - 1  f o r  7 d a y s ,  
a n d  w e r e  t h e n  e x t r a c t e d  w i t h  t h e  4 s o l u t i o n s .  W i t h  t h e  
e x c e p t i o n  o f  t h e  s o i l s  o f  t h e  M i s s i s s i p p i  R i v e r  a r e a ,  t h e  
B r a y  I I  s o l u t i o n  i n  g e n e r a l  r e m o v e d  s i g n i f i c a n t l y  l a r g e r  
q u a n t i t i e s  o f  P t h a n  d i d  t h e  3 o t h e r  e x t r a c t a n t s .  T h e  
r a n g e  o f  P e x t r a c t e d  f r o m  s o i l s  o f  t h e  6 a r e a s  w i t h  t h e  
B r a y  I ,  B r a y  I I ,  D o u b l e  a c i d  a n d  M o d i f i e d  O l s e n  s o l u t i o n s  
w e r e :  1 0 . 5 - 9 8 . 3  mg k g - 1 , 2 4 . 4 - 2 3 7 . 1  mg k g - 1 , 1 6 . 8 - 3 8 9 . 0
mg k g " l  a n d  1 5 . 3 - 8 8 . 6  mg k g - -*-, r e s p e c t i v e l y .
Th e  r a n g e  o f  r e c o v e r y  o f  a p p l i e d  P f r o m  s o i l s  o f  t h e  
6 a r e a s  w i t h  t h e  B r a y  I ,  B r a y  I I ,  D o u b l e  a c i d  a n d  M o d i f i e d  
O l s e n  s o l u t i o n s  w e r e :  1 5 . 3 - 4 7 . 3 % ,  2 6 . 5 - 5 1 . 0 % ,  1 5 . 7 - 4 4 . 3 %
a n d  1 2 . 9 - 4 6 . 0 % ,  r e s p e c t i v e l y .  R e l a t i v e l y  s m a l l  d i f f e r ­
e n c e s  i n  r e c o v e r y  o f  P w e r e  f o u n d  a m on g  t h e  e x t r a c t a n t s .
E x t r a c t a b l e  P i n c r e a s e d  s i g n i f i c a n t l y  w i t h  i n c r e a s i n g  
r a t e s  o f  a p p l i e d  P.  H o w e v e r ,  r e c o v e r i e s  o f  P d i d  n o t  
i n c r e a s e  w i t h  P a p p l i c a t i o n  r a t e s .  A p p l i c a t i o n  o f  P a t  
t h e  r a t e s  o f  4 0 ,  60  a n d  80  mg k g - -*- r e s u l t e d  i n  r e l a t i v e l y  
h i g h e r  r e c o v e r i e s  o f  P t h a n  d i d  t h e  o t h e r  r a t e s  o f  a p p l i e d  
P .
L i n e a r  r e l a t i o n s h i p s  w e r e  f o u n d  b e t w e e n  e x t r a c t a b l e  P 
a n d  a p p l i e d  P. S i m i l a r  s l o p e s  o f  t h e  r e g r e s s i o n  l i n e s  a n d  
h i g h  r ^  v a l u e s  o f  t h e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  
e x t r a c t a b l e  P a n d  a p p l i e d  P i n d i c a t e d  t h a t  t h e  4 s o l u t i o n s  
w e r e  r e l i a b l e  i n  e x t r a c t i n g  P f r o m  t h e  s o i l s .  T h e  4
3e x t r a c t a n t s  s h o w e d  w i d e  v a r i a t i o n s  i n  r e m o v i n g  P f r o m  
i n d i g e n o u s  P f r o m  t h e  s o i l s .
R e c o v e r  o f  P s h o w e d  l i n e a r  r e l a t i o n s h i p s  w i t h  a p p l i ­
c a t i o n  o f  P i n  m o s t  o f  t h e  s o i l s  a n d  c u r v i l i n e a r  r e l a t i o n ­
s h i p s  i n  f e w  s o i l s  o n l y .  I t  w a s  p o s s i b l e  t o  d e v e l o p  
g e n e r a l i z e d  r e g r e s s i o n  c o e f f i c i e n t s  f o r  p r e d i c t i n g  
r e c o v e r y  o f  P o n l y  f o r  t h e  s o i l s  o f  t h e  C o a s t a l  P r a i r i e s  
a r e a .
INTRODUCTION
A m a j o r  p r o p o r t i o n  o f  a p p l i e d  f e r t i l i z e r  P i s  f i x e d  
b y  t h e  s o i l ,  a n d  d o e s  n o t  b e c o m e  i m m e d i a t e l y  a v a i l a b l e  t o  
p l a n t s .  M a n y  f a c t o r s ,  s u c h  a s  s o i l  pH ( L o p e z ,  H e r n a n d e z  
a n d  B u r n h a m ,  1 9 7 4 b ;  B a j w a ,  1 9 8 1 ;  M c L a u g h l i n ,  1 9 8 1 ;  Amer  e t  
a l . ,  1 9 8 2  a n d  R y a n  e t  a l . ,  1 9 8 5 ) ,  s o i l  t y p e  ( N o v a i s  a n d  
K a m p r a t h ,  1 9 7 8 ;  K a r i m  a n d  A d a m s ,  1 9 8 4 ) ,  o r g a n i c  m a t t e r  
( O l s e n  a n d  B a r b e r ,  1 9 7 7 ;  B l o o m ,  1 9 8 1 ) ,  t e m p e r a t u r e  a n d  
s o i l  m o i s t u r e  ( B a r r o w  a n d  S h a w ,  1 9 7 5 a ) ,  d e g r e e  o f  s o i l  
w e a t h e r i n g  ( H o l f o r d  a n d  M a t t i n g l y ,  1 9 7 5 a ;  R y a n  e t  a l . ,  
1 98 5 )  a n d  s o i l  m a n a g e m e n t  p r a c t i c e s  ( P a t r i c k  a n d  K h a l i d ,  
1 9 7 4  a n d  H y n e s ,  1 9 8 2 )  i n f l u e n c e s  P - f i x a t i o n  b y  s o i l s .  The  
m e c h a n i s m s  o f  P - f i x a t i o n  h a v e  b e e n  s h o w n  t o  b e  c h e m i c a l  
p r e c i p i t a t i o n  a n d  s o l i d  p h a s e  a d s o r p t i o n  ( M c L e a n ,  1 9 7 7 ;  
Van R i e m s i d i j k  a n d  De H a n n ,  1 9 8 1 ) .
Man y  e x t r a c t i n g  s o l u t i o n s  h a v e  b e e n  d e v e l o p e d  f o r  
m o n i t o r i n g  l e v e l s  o f  p l a n t  a v a i l a b l e  P f r o m  r e s i d u a l  a s
4w e l l  a s  f r o m  r e c e n t l y  a p p l i e d  P .  No o n e  m e t h o d  o f  
d e t e r m i n i n g  a v a i l a b l e  P i s  c o m p l e t e l y  a p p l i c a b l e  t o  a l l  
s o i l s  ( O l s e n  a n d  S o m m e r ,  1 9 8 2 ) .  w i d e  v a r i a t i o n s  a r e  f o u n d  
a m o n g  t h e  s o l u t i o n s  i n  e x t r a c t i n g  P f r o m  s o i l s .  H o w e v e r ,  
a n y  e x t r a c t a n t  c a n  b e  u s e d  f o r  m o n i t o r i n g  s o i l  P s t a t u s  
a n d  t h e r e b y  t o  i m p r o v e  f e r t i l i z e r  P r e c o m m e n d a t i o n ,  o n l y  
when  i t  i s  c a l i b r a t e d  a g a i n s t  c r o p s  r e s p o n s e .
P h o s p h o r u s  f i x a t i o n  c a p a c i t y  o f  s o i l s  i s  a  v e r y  
i m p o r t a n t  f a c t o r  i n  a d j u s t i n g  f e r t i l i z e r  P r e c o m m e n d a t i o n  
f o r  m a x i m u m  y i e l d  o f  c r o p s .  I n  t h e  r e c e n t  y e a r s ,  
r e s e a r c h e r s  h a v e  e m p h a s i z e d  t o  q u a n t i f y  a p p a r e n t  t e n d e n ­
c i e s  o f  s o i l s  t o  f i x  P b y  u s i n g  a  r a p i d  m e t h o d ,  c a l l e d  
" Q u i c k  t e s t  m e t h o d "  ( M c L e a n ,  1 9 7 7 ;  M c K e n z i e  e t  a l . ,  1 9 7 7 ) .  
M c L e a n  e t  a l .  ( 1 9 7 9 )  f o u n d  v e r y  s m a l l  d i f f e r e n c e s  i n  P -  
f i x a t i o n  b e y o n d  2 h o u r s  e q u i l i b r a t i o n  w i t h  a p p l i e d  P ,  
f o l l o w e d  b y  e x t r a c t i o n  w i t h  B r a y  I  s o l u t i o n .  I n  l a t e r  
s t u d i e s ,  M c L e a n  e t  a l .  ( 1 9 8 2  a n d  1 9 8 3 )  i n c o r p o r a t e d  P -  
f i x a t i o n  f a c t o r  i n  m a k i n g  b e t t e r  r e c o m m e n d a t i o n s  o f  
f e r t i l i z e r  P. T h e s e  a l t e r n a t i v e  u s e s  o f  s o i l  t e s t  m e t h o d s  
h a v e  m u c h  t o  o f f e r ,  n o t  o n l y  a s  a  m e a n s  o f  i m p r o v i n g  
f e r t i l i z e r  P r e c o m m e n d a t i o n ,  b u t  a l s o  a s  a  m e a n s  o f  
i d e n t i f y i n g  P - f i x a t i o n  t e n d e n c i e s  o f  i n d i v i d u a l  s o i l s .
T h e  s t u d y  r e p o r t e d  h e r e  i n v o l v e s  P - f i x a t i o n  i n  54  
a g r i c u l t u r a l l y  i m p o r t a n t  s o i l s  o f  L o u i s i a n a .  T h e  
o b j e c t i v e s  o f  t h e  s t u d y  w e r e :  t o  d e t e r m i n e  t h e  e f f e c t s  o f
d i f f e r e n t  r a t e s  o f  P a p p l i c a t i o n  o n  t h e  r e c o v e r y  o f  P;  a n d
5t o  d e v e l o p  a p p r o p r i a t e  r e g r e s s i o n  m o d e l s  f o r  p r e d i c t i n g  
e x t r a c t a b l e  P a n d  r e c o v e r y  o f  a p p l i e d  P b y  u s i n g  f o u r  
d i f f e r e n t  e x t r a c t i n g  s o l u t i o n s .
LITERATURE REVIEW
F e r t i l i z e r  p h o s p h o r u s  ( P )  i s  a p p l i e d  t o  s o i l s  t o  
i n c r e a s e  t h e  s u p p l y  o f  n u t r i e n t  P ,  e s s e n t i a l  f o r  t h e  
g r o w t h  a n d  d e v e l o p m e n t  o f  p l a n t s .  A m a j o r  p o r t i o n  o f  
a p p l i e d  P i s  c o n v e r t e d  i n t o  f o r m s  n o t  r e a d i l y  a v a i l a b l e  t o  
p l a n t s  ( M c L e a n ,  1 9 7 7 ;  M c L e a n  e t  a l . ,  1 9 7 9 ;  A y o d e l e  a n d  
A g b o l a ,  1 9 8 1 ) .  T h e  p o r t i o n  o f  a p p l i e d  P ,  n o t  r e a d i l y  
a v a i l a b l e  t o  p l a n t s ,  i s  m e a s u r e d  b y  t h e  a m o u n t  o f  P w h i c h  
i s  n o t  e x t r a c t a b l e  i n  d i l u t e  a c i d  s o l u t i o n  o r  i n  a  pH 
b u f f e r e d  s o l u t i o n  ( B r a y  a n d  K u r t z ,  1 9 4 5 ;  S h e r m a n ,  1 9 4 2 ) ;  
o n  t h e  o t h e r  h a n d ,  p l a n t  a v a i l a b l e  P ,  r e f e r r e d  t o  a s  
e x t r a c t a b l e  P ,  i s  m e a s u r e d  b y  t h e  a m o u n t  o f  P w h i c h  i s  
e x t r a c t a b l e  i n  d i l u t e  a c i d  o r  i n  a  pH b u f f e r e d  s o l u t i o n .  
S t u d i e s  s h o w  t h a t  m o s t  o f  t h e  a p p l i e d  P i s  f i x e d  b y  t h e  
s o i l s  w i t h i n  2 h o u r s  a f t e r  a p p l i c a t i o n  a n d  f i x a t i o n  c o n ­
t i n u e s  u p  t o  12 h o u r s  ( C h a i  a n d  C a l d w e l l ,  1 9 5 9 ;  McLean  e t  
a l . ,  1 9 7 9 ) .  i n v e s t i g a t o r s  h a v e  e x p l a i n e d  t h e  m e c h a n i s m  o f  
P f i x a t i o n  a s  c h e m i c a l  p r e c i p i t a t i o n  a n d  s o l i d  p h a s e  
a d s o r p t i o n  ( M c L e a n ,  1 9 7 7 ;  V a n  R i e m s d i j k  a n d  L y k l e m a ,  
1 9 8 0 a ,  1 9 8 0 b ;  V an  R i e m s d i j k  a n d  D e H a a n ,  1 9 8 1 ) .  C h e m i c a l  
p r e c i p i t a t i o n  i s  v e r y  r a p i d .  H o w e v e r ,  t h e  r e a c t i o n  o f  P
6i n  s o i l  i s  a  c o n t i n u o u s  a n d  i n c o m p l e t e  p r o c e s s  a n d  ma y  
c o n t i n u e  a s  l o n g  a s  5 0 - 6 0  y e a r s  ( G u n a r y  a n d  S h u t t o n ,  1 9 6 5 ;  
L a r s e n ,  1 9 7 1 ) .  S t u d i e s  i n d i c a t e  w i d e  v a r i a t i o n s  i n  P 
f i x a t i o n  c a p a c i t i e s  a m o n g  d i f f e r e n t  s o i l s  ( C o p e ,  1 9 8 1 ;  
M c L e a n  e t  a l . ,  1 9 8 2 ;  K h a l i d  e t  a l . ,  1 9 7 7 ) .
A n u m b e r  o f  f a c t o r s ,  s u c h  a s  s o i l  p H ,  s o i l  t y p e ,  
o r g a n i c  m a t t e r ,  t e m p e r a t u r e ,  m o i s t u r e ,  d e g r e e  o f  
w e a t h e r i n g  a n d  m a n a g e m e n t  p r a c t i c e s ,  i n f l u e n c e  P - f i x a t i o n  
b y  s o i l s .  N u m e r o u s  i n v e s t i g a t o r s  h a v e  r e p o r t e d  t h e  
e f f e c t s  o f  pH o n  P f i x a t i o n  b y  s o i l s .  S o i l  pH i n f l u e n c e s  
P f i x a t i o n  b y  i n f l u e n c i n g  t h e  s o l u b i l i t y  a n d  a c t i v i t i e s  o f  
d i f f e r e n t  s o i l  c a t i o n s ,  s u c h  a s  A l ,  F e ,  Mn,  C a ,  a n d  Mg 
( L o p e z - H a r n a n d e z  a n d  B u r n h a m ,  1 9 7 4 b ;  Mo k wu n y e ,  1 9 7 5 ) .  I n  
a c i d i c  s o i l s ,  P f i x a t i o n  i s  a  v e r y  r a p i d  p r o c e s s ,  b e c a u s e  
o f  i n c r e a s e d  s o l u b i l i t y  a n d  a c t i v i t i e s  o f  A l ,  F e ,  a n d  
p o s s i b l y  Mn ( R a m u l u  e t  a l . ,  1 9 6 7 ;  B a j w a ,  1 9 8 1 ;  P a r f i t t ,  
1 9 7 7 ;  H i n g s t o n  e t  a l . ,  1 9 7 2 ;  D u n b e r  a n d  B a k e r ,  1 9 6 5 ;  
M c L a u g h l i n  e t  a l . ,  1 9 8 1 ) .  S t u d i e s  r e v e a l e d  t h a t  f r e e  
o x i d e s  o f  A l  a n d  Fe  o r  t h e i r  h y d r o x i d e s  a r e  m a i n l y  r e s p o n ­
s i b l e  f o r  P f i x a t i o n  i n  a c i d i c  s o i l s  ( H a r t e r ,  1 9 6 9 ;  S u k l a ,  
1 9 7 1 ;  C h e n  e t  a l . ,  1 9 7 3 ;  L o p e z - H a r n a n d e z  a n d  B u r n h a m ,  
1 9 7 4 a ;  K h a l i d  e t  a l . ,  1 9 7 7 ) .  S o m e  o t h e r  s t u d i e s  s h o w e d  
t h a t  e x c h a n g e a b l e  A l  a n d  Fe  c o n t e n t s  o f  t h e  s o i l s  w e r e  
p o s i t i v e l y  c o r r e l a t e d  w i t h  P f i x a t i o n  i n  a c i d i c  s o i l s  
( D u n b e r  a n d  B a k e r ,  1 9 6 5 ;  A y o d e l l e  a n d  A g b o l a ,  1 9 8 1 ;  K a r i m  
a n d  A d a ms ,  1 9 8 4 ) .  A l u m i n u m  i s  m o r e  r e a c t i v e  i n  c a u s i n g  P
7f i x a t i o n  t h a n  F e  i n  a c i d i c  s o i l s  ( B l o o m ,  1 9 8 1 ;  H e l y a r  e t  
a l . ,  1 9 7 6 ;  M u l j a d i  e t  a l . ,  1 9 7 2 ) .
As  t h e  s o i l  pH i n c r e a s e s ,  s o l u b i l i t y  o f  o r t h o p h o s ­
p h a t e  i o n s  d e c r e a s e s  i n  t h e  o r d e r  o f  d i  a n d  t r i c a l c i u m  
p h o s p h a t e  ( T i s d a l e  a n d  N e l s o n ,  1 9 7 7 ) .  H i g h  a c t i v i t y  o f  
C a ++ i s  m o s t l y  r e s p o n s i b l e  f o r  P f i x a t i o n  i n  a l k a l i n e  
s o i l s  ( O l s e n  e t  a l . ,  1 9 5 4 ;  A m e r  e t  a l . ,  1 9 8 2 ) .  A l k a l i n e  
s o i l s  c o n t a i n i n g  C a C C ^ ,  a g g r a v a t e  P f i x a t i o n  ( L a r s e n ,  
1 9 7 1 ;  M c L a u g h l i n  e t  a l . ,  1 9 8 1 ;  A m e r  e t  a l . ,  1 9 8 2 ) .  T h e  
s m a l l  s i z e  CaCO^ p a r t i c l e s  a r e  m o r e  e f f e c t i v e  i n  c a u s i n g  P 
f i x a t i o n  ( R y a n  e t  a l . ,  1 9 8 5 ;  H o l f o r d  a n d  M a t t i n g l y ,  
1 9 7 5 a ) .  T h u s  s o i l  r e a c t i o n ,  pH i n f l u e n c e s  P f i x a t i o n  o n  
b o t h  a c i d i c  a n d  a l k a l i n e  s i d e s .
Ty p e  o f  s o i l  i s  a n o t h e r  i m p o r t a n t  f a c t o r  i n f l u e n c i n g  
P f i x a t i o n .  G e n e r a l l y ,  a s  t h e  c l a y  c o n t e n t  o f  s o i l  
i n c r e a s e s ,  t h e  f i x a t i o n  o f  a d d e d  P a l s o  i n c r e a s e s  ( B a r -  
Y o s e l  a n d  A k i r i ,  1 9 7 8 ;  N o v a i s  a n d  K a m p r a t h ,  1 9 7 8 ;  F i x e n  
a n d  L u d w i c k ,  1 9 8 2 a ;  Ry a n  e t  a l . ,  1 9 8 5 ) .  Among t h e  v a r i o u s  
t y p e s  o f  c l a y  m i n e r a l s ,  k a o l i n i t e  i s  t h e  m o s t  r e a c t i v e  i n  
f i x i n g  P ( C o o k e ,  1 9 6 2 ;  Y o s t  e t  a l . ,  1 9 8 1 ;  B a j w a ,  1 9 8 1 )  a n d  
m o n t m o r i 1 l o v i t e  i s  t h e  l e a s t  r e a c t i v e .  K a r i m  a n d  A d a m s  
( 1 9 8 4 )  f o u n d  t h a t  k a o l i n  a l o n e  w a s  r e s p o n s i b l e  f o r  12 - 29% 
o f  t h e  P f i x a t i o n  c a p a c i t y  o f  s o i l .
P h o s p h o r u s  r e l e a s e d  t h r o u g h  d e c o m p o s i t i o n  o f  o r g a n i c  
m a t t e r  b e c o m e s  a p a r t  o f  t h e  e x t r a c t a b l e  a n d  a d s o r b e d  P 
t h r o u g h  r e a c t i o n  w i t h  s o i l  c o m p o n e n t s  ( S y e r  e t  a l . ,  1 9 7 1 ;
8V i j y a c h a n d r a n  a n d  H a r t e r ,  1 9 7 5 ;  O l s e n  a n d  B a r b e r ,  1 9 7 7 ) .  
M i n e r a l  s o i l s  c o n t a i n i n g  a  h i g h  a m o u n t  o f  o r g a n i c  m a t t e r  
p r o v i d e  a n  i m p o r t a n t  s i t e  f o r  P f i x a t i o n  t h r o u g h  f o r m a t i o n  
o f  A l - o r g a n i c  m a t t e r  c o m p l e x  ( B l o o m ,  1 9 8 1 ) .  M c K e n z i e  e t  
a l .  ( 1 9 7 7 )  f o u n d  t h a t  h i g h e r  a m o u n t s  o f  P w e r e  n e e d e d  t o  
m a i n t a i n  0 . 3  ppm s o l u t i o n  P a s  t h e  o r g a n i c  m a t t e r  c o n t e n t  
o f  t h e  s o i l  i n c r e a s e d .
P h o s p h o r u s  f i x a t i o n  r e a c t i o n s  a r e  a c c e l e r a t e d  b y  a  
r i s e  i n  t e m p e r a t u r e .  I n v e s t i g a t o r s  r e p o r t e d  i n c r e a s e d  
a m o u n t  o f  P f i x a t i o n  a t  h i g h  t e m p e r a t u r e  ( G a r d n e r  a n d  
J o n e s ,  1 9 7 3 ;  S i n g h  a n d  J o n e s ,  1 9 7 7 ) .  Th e  f i x a t i o n  o f  P a t  
h i g h  t e m p e r a t u r e  h a s  b e e n  a t t r i b u t e d  t o  a n  i n c r e a s e  r a t e  
o f  t r a n s f e r  o f  P t o  f i r m l y  h e l d  f o r m s  ( B a r r o w  a n d  S h a w ,  
1 9 7 5 a ) .
W e a t h e r i n g  o f  s o i l s  i n f l u e n c e s  P f i x a t i o n  t h r o u g h  
f o r m a t i o n  o f  v a r i o u s l y  r e a c t i v e  c h e m i c a l s  i n  t h e  s o i l s .  
As  t i m e  p a s s e s  a n d  d e g r e e  o f  w e a t h e r i n g  i n c r e a s e s ,  C a - P  
a n d  A l - P  c h a n g e  t o  F e - P  w h i c h  i s  l e a s t  s o l u b l e  ( Ch a n g  a n d  
J a c k s o n ,  1 9 5 7  a n d  1 9 5 8 ) .  As  t h e  i n t e n s i t y  o f  w e a t h e r i n g  
i n c r e a s e s ,  t h e  b a s e  s a t u r a t i o n ,  s o i l  r e a c t i o n  a n d  o r g a n i c  
m a t t e r  c o n t e n t  g e n e r a l l y  d e c r e a s e ,  w h i l e  t h e  q u a n t i t y  o f  
f r e e  F e ,  Al  o x i d e s  a n d  e x c h a n g e a b l e  Al  i n c r e a s e ,  r e s u l t i n g  
i n  a  g r e a t e r  P f i x a t i o n  c a p a c i t y  o f  s o i l s  ( F r a n k l i n  a n d  
R e i s e n a u e r ,  1 9 6 0 ) .  S o i l  m a n a g e m e n t  p r a c t i c e s  a r e  k n o wn  t o  
i n f l u e n c e  P f i x a t i o n .  L i m i n g  t h e  a c i d  a l u m i n o u s  s o i l  t o  
pH > 5 . 5  m a y  r e s u l t  i n  a  g r e a t e r  f i x a t i o n  o f  P ( K a m p r a t h ,
91 9 7 1 ) .  S t u d i e s  b y  H a y n e s  ( 1 9 8 2  a n d  1 9 8 3 )  r e v e a l e d  t h a t  
w h e n  l i m e  a n d  f e r t i l i z e r  w e r e  a d d e d  t o  s o i l  
s i m u l t a n e o u s l y ,  a  l a r g e  a m o u n t  o f  a d d e d  P w a s  f i x e d ,  b u t  
a i r  d r y i n g  t h e  s o i l s  f o l l o w e d  b y  l i m i n g  a n d  s u b s e q u e n t  
a p p l i c a t i o n  o f  f e r t i l i z e r  P w a s  f o u n d  t o  r e d u c e  P f i x a t i o n  
b y  t h e  s a m e  s o i l s .  P a t r i c k  a n d  K h a l i d  ( 1 9 7 4 )  o b s e r v e d  
t h a t  s o i l s  h i g h  i n  a n  i n i t i a l  l e v e l  o f  e x t r a c t a b l e  P f i x e d  
m o r e  P u n d e r  r e d u c e d  s o i l  c o n d i t i o n s ,  w h e r e a s  s o i l s  l o w  i n  
a n  i n i t i a l  l e v e l  o f  e x t r a c t a b l e  P f i x e d  l e s s  P.
A g r i c u l t u r a l  s o i l s  c a n  a c c u m u l a t e  a v a i l a b l e  P a s  a 
r e s u l t  o f  y e a r s  o f  f e r t i l i z e r  P a p p l i c a t i o n .  The  p r o d u c t s  
o f  P f i x a t i o n  r e a c t i o n s  b e c o m e  a v a i l a b l e  t o  p l a n t s  f o r  
s e v e r a l  y e a r s  ( R i d l e y  a n d  T a y a k e p i s u t h e ,  1 9 7 4 ;  M a t a c h a k a  
e t  a l . ,  1 9 7 0 ;  A m e r  e t  a l . ,  1 9 8 2 ) .  M a n y  e x t r a c t i n g  
s o l u t i o n s  h a v e  b e e n  d e v e l o p e d  f o r  m o n i t o r i n g  l e v e l s  o f  
a v a i l a b l e  P f r o m  r e s i d u a l  P a s  w e l l  a s  f r o m  r e c e n t l y  
a p p l i e d  P.  No o n e  m e t h o d  o f  d e t e r m i n i n g  a v a i l a b l e  P i s  
c o m p l e t e l y  a p p l i c a b l e  t o  a l l  s o i l s  ( O l s e n  a n d  S o m m e r ,  
1 9 8 2 ;  C h a i  a n d  C a l d w e l l ,  1 9 5 9 ) .
S i n c e  t h e r e  a r e  m a n y  m e t h o d s  f o r  e v a l u a t i n g  s o i l  P ,  
t h e  f o l l o w i n g  d i s c u s s i o n  w i l l  f o c u s  o n  t h e  4 c h e m i c a l  
e x t r a c t a n t s ,  B r a y  I ,  B r a y  I I ,  D o u b l e  a c i d  a n d  M o d i f i e d  
O l s e n .  B r a y  a n d  K u r t z  ( 1 9 4 5 )  d e v e l o p e d  0 . 0 2 5  N HCL + 0 . 0 3  
N NH4 F,  r e f e r r e d  t o  a s  B r a y  I  o r  Weak B r a y ,  f o r  e x t r a c t i n g  
a d s o r b e d  P a n d  0 . 1  N HCl  -  0 . 0 3  N NH4 F ( r e f e r r e d  t o  a s  
B r a y  I I  o r  S t r o n g  B r a y )  f o r  e x t r a c t i n g  b o t h  a d s o r b e d  a n d
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d i l u t e  a c i d  s o l u b l e  P.  S t u d i e s  s h o w  t h a t  NH4 F i s  a n  
e f f e c t i v e  e x t r a c t a n t  f o r  A l - P  a n d  o n l y  s l i g h t l y  e f f e c t i v e  
f o r  F e - P  ( S m i t h  e t  a l . ,  1 9 5 7 ;  F i f e ,  1 9 5 8 ) .  C a l c i u m  b o u n d  
P i s  e x t r a c t a b l e  i n  H C l .  R e s e a r c h e r s  f o u n d  t h a t  B r a y  I  
s o l u t i o n  i s  v e r y  e f f e c t i v e  i n  a c i d  s o i l s  a n d  B r a y  I I  i s  
e f f e c t i v e  u n d e r  b o t h  a c i d i c  a n d  a l k a l i n e  s o i l s  ( B a k e r  a n d  
H a l l ,  1 9 6 7 ;  M c L e a n  e t  a l . ,  1 9 8 3 ) .  E f f i c i e n c y  o f  d i l u t e  
a c i d  s o l u t i o n  u s e d  f o r  e x t r a c t i n g  P f r o m  c a l c a r e o u s  s o i l s  
m a y  b e  r e d u c e d  d u e  t o  s e c o n d a r y  p r e c i p i t a t i o n  r e a c t i o n  
( O l s e n  e t  a l . ,  1 9 5 4 ) .  T a n d o n  e t  a l .  ( 1 9 6 7 )  m e n t i o n e d  t h a t  
i n  h i g h l y  c a l c a r e o u s  s o i l s ,  t h e  e f f i c i e n c y  o f  B r a y  I  s o l u ­
t i o n  t o  e x t r a c t  P w a s  d r a s t i c a l l y  r e d u c e d  t h r o u g h  
n e u t r a l i z a t i o n  o f  0 . 0 2 5  N HCl  a n d  r e a c t i o n  o f  0 . 0 3  N NH4 F 
w i t h  Ca ++ r e l e a s e d  f r o m  CaC 0 3  t o  f o r m  C a F 2 »
M e h l i c h  ( 1 9 5 3 )  i n t r o d u c e d  0 . 0 5  N HCl  i n  0 . 0 2 5  N H2 SO4  
a s  a n  e x t r a c t a n t ,  r e f e r r e d  t o  a s  d o u b l e  a c i d  o r  M e h l i c h  I  
o r  t h e  N o r t h  C a r o l i n a  D o u b l e  a c i d  s o l u t i o n ,  f o r  d e t e r m i n a ­
t i o n  o f  a v a i l a b l e  P.  T h i s  m i x e d  a c i d  i s  m o r e  e f f e c t i v e  i n  
e x t r a c t i n g  P t h a n  HCl  a l o n e  d u e  t o  d i s s o l u t i o n  o f  g r e a t e r  
a m o u n t  o f  F e - P  i n  H2 SO4  ( N e l s o n  e t  a l . ,  1 9 5 3 ) .
O l s e n  e t  a l .  ( 1 9 5 4 )  i n t r o d u c e d  0 . 5  M NaHCOg s o l u t i o n  
a d j u s t e d  t o  pH 8 . 5  a s  a n  e x t r a c t a n t  o f  P b o t h  u n d e r  
a l k a l i n e  a n d  a c i d i c  s o i l  c o n d i t i o n s .  C o l w e l l  ( 1 9 6 3 )  
m o d i f i e d  t h i s  e x t r a c t i n g  s o l u t i o n  t o  m i n i m i z e  t h e  
i n t e r f e r e n c e  o f  o r g a n i c  m a t t e r .  P h o s p h o r u s  p r e s e n t  i n  t h e  
s o i l  i n  t h e  f o r m  o f  C a - P  i n  a c i d i c  s o i l  a n d  a l k a l i n e  s o i l
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w o u l d  b e  m o r e  s o l u b l e  w i t h  NaHCC> 3  b e c a u s e  o f  t h e  
r e p r e s s i o n  o f  C a ++ a c t i v i t y .  T h e  e f f e c t  o f  NaHCC> 3  o n  
s l i g h t l y  a c i d  a n d  n e u t r a l  s o i l s  p r o b a b l y  w o u l d  b e  t h r o u g h  
i o n i c  c o m p e t i t i o n  o f  Na HCC^ - / CC>3 “  a n d  0H~ i o n s  f o r  
p h o s p h a t e s  a d s o r b e d  o n  t h e  s u r f a c e  o f  t h e  s o i l  p a r t i c l e s .
A w i d e  v a r i a t i o n  i n  t h e  q u a n t i t y  o f  e x t r a c t a b l e  P 
o c c u r s  a m o n g  d i f f e r e n t  e x t r a c t a n t s .  B r u p b a c h e r  a n d  
S e d b e r r y  ( 1 9 7 3 )  r e p o r t e d  s u c h  v a r i a t i o n  a mo n g  3 e x t r a c t i n g  
s o l u t i o n s  i n  s e l e c t e d  s o i l s .  H o w e v e r ,  m o d i f i e d  B r a y  I I  
e x t r a c t a n t  i s  u s e d  t o  e x t r a c t  P f r o m  t h e  s o i l s  i n  
L o u i s i a n a  ( A n o n y m o u s ,  1 9 8 4 ) .
P h o s p h o r u s  f i x a t i o n  c a p a c i t y  o f  s o i l s  i s  a  v e r y  
i m p o r t a n t  f a c t o r  i n  a d j u s t i n g  f e r t i l i z e r  P r e c o m m e n d a t i o n  
f o r  o p t i m u m  c r o p  y i e l d .  I n  t h e  r e c e n t  y e a r s ,  r e s e a r c h e r s  
h a v e  e m p h a s i z e d  t h a t  t h e  P - f i x a t i o n  c a p a c i t y  o f  a  s o i l  
s h o u l d  b e  c o n s i d e r e d  i n  i m p r o v i n g  r e c o m m e n d a t i o n  o f  
f e r t i l i z e r  P f o r  h i g h  c r o p  y i e l d s  ( Mc L e a n ,  1 9 7 7 ;  Mc K e n z i e  
e t  a l . ,  1 9 7 7 ) .  M c L e a n  e t  a l .  ( 1 9 7 9 )  i n t r o d u c e d  a  r a p i d  
m e t h o d  t o  q u a n t i f y  P f i x a t i o n  c a p a c i t y  o f  s o i l s .  He 
d e v e l o p e d  a  " Q u i c k  t e s t  m e t h o d "  i n  w h i c h  s o i l  s a m p l e s  w e r e  
e x t r a c t e d  w i t h  B r a y  I  s o l u t i o n  f o l l o w e d  b y  e q u i l i b r a t i o n  
f o r  d i f f e r e n t  i n t e r v a l s  o f  t i m e  u p  t o  24  h o u r s ,  w i t h  
d i f f e r e n t  r a t e s  o f  P a s  KH2 PO 4  i n  a q u e o u s  s o l u t i o n .  A v e r y  
s m a l l  d i f f e r e n c e  i n  P f i x a t i o n  w a s  f o u n d  b e y o n d  t h e  2 
h o u r s  o f  e q u i l i b r a t i o n  p e r i o d .  B a s e d  on  t h e  r e s u l t  o f  t h e  
" q u i c k  t e s t  m e t h o d "  a n d  f i e l d  e x p e r i m e n t s ,  M c L e a n  e t  a l .
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( 1 9 7 9 )  s u g g e s t e d  t h a t  t h e  r e c i p r o c a l  o f  t h e  r e c o v e r y  
f r a c t i o n  o f  P b e  u s e d  a s  m u l t i p l e s  o f  t h e  d i f f e r e n c e  
b e t w e e n  s u f f i c i e n c y  a n d  e x i s t i n g  l e v e l s  o f  a v a i l a b l e  P t o  
a p p l y  t o  i n c r e a s e  t h e  e l e m e n t  f r o m  e x i s t i n g  l e v e l  t o  t h e  
s u f f i c i e n c y  l e v e l  f o r  a  s o i l .  M c L e a n  e t  a l .  ( 1 9 8 2 )  u s e d  
t h e  " q u i c k  t e s t  m e t h o d "  a n d  r e c i p r o c a l  o f  t h e  m e a n  
r e c o v e r y  o f  a p p l i e d  P t o  c a l c u l a t e  t h e  q u a n t i t y  o f  P 
r e q u i r e d  t o  m a i n t a i n  2 0  p p m  P i n  s o i l  s o l u t i o n .  I n  a  
l a t e r  s t u d y  b y  M c L e a n  e t  a l .  ( 1 9 8 3 ) ,  s o i l  s a m p l e s  w e r e  
e q u i l i b r a t e d  f o r  6  d a y s  w i t h  d i f f e r e n t  r a t e s  o f  P a n d  w e r e  
t h e n  e x t r a c t e d  w i t h  3 d i f f e r e n t  s o l u t i o n s .  T h e s e  
a l t e r n a t i v e  u s e s  o f  s o i l  t e s t  m e t h o d s  h a v e  mu c h  t o  o f f e r ,  
n o t  o n l y  a s  a  m e a n s  o f  i m p r o v i n g  f e r t i l i z e r  P 
r e c o m m e n d a t i o n ,  b u t  a l s o  a s  a  m e a n s  o f  i d e n t i f y i n g  s o i l s  
o f  u n i q u e  f i x a t i o n  t e n d e n c i e s .
MATERIALS AND METHODS
F i f t y - f o u r  s o i l  s a m p l e s  o f  t h e  Ap h o r i z o n  o f  a g r i ­
c u l t u r a l l y  i m p o r t a n t  s o i l s  f r o m  t h e  6  m a j o r  m i n e r a l  s o i l  
a r e a s  o f  L o u i s i a n a  w e r e  s e l e c t e d  f o r  t h i s  i n v e s t i g a t i o n .  
T h e  s o i l s ,  l o c a t i o n s  a n d  c o o p e r a t o r s  a r e  p r e s e n t e d  i n  
T a b l e  1 .
T h e  a i r - d r i e d  s o i l  s a m p l e s  w e r e  g r o u n d  t o  p a s s  
t h r o u g h  a  2 0 - m e s h  s t a i n l e s s  s t e e l  s i e v e  a n d  s t o r e d  i n  250 
ml  p l a s t i c  b a g s .  P h o s p h o r u s  s t o c k  s o l u t i o n s  w e r e  p r e p a r e d
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b y  d i s s o l v i n g  s u i t a b l e  a m o u n t s  o f  m o n o c a l c i u m  p h o s p h a t e ,  
C a ( H 2 P 0 4 ) 2 h 2 0 '  24 . 6% P ,  i n  d i s t i l l e d  w a t e r  t o  p r o v i d e  2 0 ,  
4 0 ,  6 0 ,  80  a n d  1 0 0  mg P L- 1 . T h e  P s o l u t i o n s  w e r e  s t o r e d  
i n  1 L E r l e n m e y e r  f l a s k s  f o r  s u b s e q u e n t  u s e  i n  t h e  
e x p e r i m e n t .
T h e  4 e x t r a c t i n g  s o l u t i o n s  u s e d  t o  d e t e r m i n e  t h e  P 
c o n c e n t r a t i o n  i n  s o i l s  w e r e :
i )  B r a y  I ,  "Weak B r a y ” : 0 . 0 2 5  N HCl  a n d  0 . 0 3  N NH4 F
( D i c k ma n  a n d  B r a y ,  1 9 4 1 ;  B r a y  a n d  K u r t z ,  1 9 4 5 ) .
i i )  B r a y  I I ,  " S t r o n g  B r a y " :  0 . 1  N HCl  a n d  0 . 0 3  N NH4 F
( B r a y  a n d  K u r t z ,  1 9 4 5 ) .  
i i i )  D o u b l e  a c i d ,  " M e h l i c h  No.  1 , "  o r  " N o r t h  C a r o l i n a  
D o u b l e  a c i d " :  0 . 0 5  N HCl  a n d  0 . 0 2 5  N H2 S0 4
( M e h l i c h ,  1 9 5 3 ) .  
i v )  M o d i f i e d  O l s e n :  0 . 5  M NaHC0 3  a d j u s t e d  t o  pH 8 . 5
( O l s e n  e t  a l . ,  1 9 5 4 ;  C o l w e l l ,  1 9 6 3 ) .
S o i l  r e a c t i o n ,  pH w a s  d e t e r m i n e d  u s i n g  a  1 : 1  m i x t u r e  
o f  s o i l  a n d  d i s t i l l e d  w a t e r  w h i c h  w a s  a l l o w e d  t o  s t a n d  a t  
r oom t e m p e r a t u r e  f o r  24 h o u r s  p r i o r  t o  a n a l y s i s .
F i v e - g  s a m p l e s  w e r e  e x t r a c t e d  w i t h  t h e  B r a y  I  a n d  
D o u b l e  a c i d  s o l u t i o n s ,  a n d  2 . 5  g s o i l  s a m p l e s  w e r e  
e x t r a c t e d  w i t h  t h e  B r a y  I I  a n d  M o d i f i e d  O l s e n  s o l u t i o n s .  
P h o s p h o r u s  a t  t h e  f o l l o w i n g  c o n c e n t r a t i o n s  w e r e  a p p l i e d  t o  
t h e  s o i l s :  0 ,  2 0 ,  4 0 ,  6 0 ,  80  a n d  1 0 0  mg k g - 1 . T h e  P
t r e a t m e n t s  w e r e  a d d e d  a t  a  1 : 1  s o i l  : s o l u t i o n  r a t i o  i n
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1 2 5 - m l  E r l e n m e y e r  f l a s k s .  T h e  f l a s k s  w e r e  s e a l e d  w i t h  
p a r a f i m  t o  a v o i d  e v a p o r a t i o n  o f  m o i s t u r e  a n d  w e r e  p l a c e d  
o n  a n  E b e r b a c h  r e c i p r o c a l  s h a k e r .  T h e y  w e r e  s h a k e n  a t  165  
o s c i l l a t i o n  p e r  m i n u t e ,  1 5  m i n u t e s  a  d a y ,  f o r  7 d a y s  a t  
r o o m  t e m p e r a t u r e ,  2 5 ° C.  At  t h e  e n d  o f  t h e  7 d a y  i n c u b a t i o n  
p e r i o d ,  s o i l  P w a s  e x t r a c t e d  u s i n g  t h e  4 e x t r a c t i n g  
s o l u t i o n s .  F i f t y  ml  o f  e x t r a c t i n g  s o l u t i o n  w e r e  a d d e d  t o  
t h e  P t r e a t e d  s o i l s  i n  t h e  f l a s k s .  F o r  e x t r a c t i o n  w i t h  
t h e  M o d i f i e d  O l s e n  s o l u t i o n ,  a p p r o x i m a t e l y  0 . 2 5  g o f  
a c t i v a t e d  c a r b o n  w a s  a l s o  a d d e d  t o  t h e  s o i l - e x t r a c t i n g  
s o l u t i o n  m i x t u r e  p r i o r  t o  s h a k i n g  a s  a  d e c o l o r i z i n g  a g e n t .  
The  s o i l  e x t r a c t i n g  s o l u t i o n  m i x t u r e  wa s  a g i t a t e d  f o r  15 
m i n u t e s  a t  165  o s c i l l a t i o n  p e r  m i n u t e .  The  s u s p e n s i o n  wa s  
f i l t e r e d  t h r o u g h  W h a t m a n  No.  42  f i l t e r  p a p e r ,  a n d  t h e  
c l e a r  s o l u t i o n  w a s  c o l l e c t e d  i n  1 0 0  m l  s c r e w  c a p p e d  
p l a s t i c  b o t t l e s .
The  e x t r a c t e d  P w a s  d e t e r m i n e d  b y  a  s u l f a t o  m o l y b d o -  
p h o s p h o r i c  a c i d  b l u e  c o l o r  m e t h o d  p r o p o s e d  b y  Mu r p h y  a n d  
R i l e y  ( 1 9 6 2 ) .  A s c o r b i c  a c i d  a n d  a n t i m o n y l  p o t a s s i u m -  
t a r t r a t e  s e r v e d  a s  r e d u c i n g  a g e n t s .  T h e  m o l y b d o p h o s -  
p h o r i c  b l u e  c o l o r  r e a g e n t  w a s  p r e p a r e d  a s  f o l l o w s :  
" r e a g e n t  A" w a s  p r e p a r e d  b y  a d d i n g  2 0  g a m m o n i u m  
m o l y b d a t e ,  (NH4 ) 2 Mo0 4  t o  a p p r o x i m a t e l y  100 ml  o f  d i s t i l l e d  
w a t e r  a n d  h e a t i n g  t o  a b o u t  6 0 ° C  t o  d i s o l v e  t h e  a m m o n i u m  
m o l y b d a t e .  T h e  s o l u t i o n  w a s  c o o l e d ,  a n d  0 . 4 8 5  g o f  
a n t i m o n y l  p o t a s s i u m - t a r t  r a t e ,  ( K ( S b O ) C 4 H 4  1 / 2  H2 0 ) ,  w a s
15
a d d e d .  Two h u n d r e d  s e v e n t y  ml  o f  c o n c e n t r a t e d  H2 SO4  wa s  
d i l u t e d  w i t h  500 ml  o f  d i s t i l l e d  w a t e r  a n d  w a s  a l l o w e d  t o  
c o o l .  T h e  s o l u t i o n  c o n t a i n i n g  a m m o n i u m  m o l y b d a t e  a n d  
a n t i m o n y l  p o t a s s i u m - t a r t r a t e  w a s  m i x e d  w i t h  t h e  d i l u t e d  
H2 SO4  i n  a  1 - L  v o l u m e t r i c  f l a s k ,  a n d  t h e  f i n a l  v o l u m e  wa s  
b r o u g h t  t o  1 - L  w i t h  d i s t i l l e d  w a t e r .  T h e  s o l u t i o n  w a s  
s t o r e d  i n  a  s c r e w  c a p p e d  p l a s t i c  b o t t l e  i n  t h e  
r e f r i g e r a t o r .  " R e a g e n t  B" wa s  p r e p a r e d  b y  d i s s o l v i n g  2 1 . 5  
g o f  a c o r b i c  a c i d  i n  5 0 0  m l  o f  d i s t i l l e d  w a t e r .  T h e  
s o l u t i o n  w a s  s t o r e d  i n  a  d a r k  b r o w n  b o t t l e  i n  t h e  
r e f r i g e r a t o r .
A w o r k i n g  s o l u t i o n  o f  m o l y b d o p h o s p h o r i c  b l u e  c o l o r  
r e a g e n t  w a s  p r e p a r e d  f r e s h  e a c h  d a y  b y  m i x i n g  50  m l  o f  
r e a g e n t  A a n d  20 ml  o f  r e a g e n t  B a n d  d i l u t i n g  t h e  m i x t u r e  
t o  1 - L  w i t h  d i s t i l l e d  w a t e r .  T h e  w o r k i n g  s o l u t i o n  c o n ­
t a i n e d  a p p r o x i m a t e l y  1 mg o f  a m m o n i u m  m o l y b d a t e ,  0 . 0 2 4  mg 
o f  a n t i m o n y l  p o t a s s i u m - t a r t r a t e  a n d  0 . 5  N o f  H2 SO4 .
To d e t e r m i n e  t h e  a m o u n t  o f  P e x t r a c t e d ,  2 - m l  a l i q u o t s  
o f  t h e  s o i l  e x t r a c t s  w e r e  t r a n s f e r r e d  t o  50 ml  v o l u m e t r i c  
f l a s k s ,  a n d  23 ml  o f  w o r k i n g  s o l u t i o n  o f  m o l y b d o p h o s p h o r i c  
b l u e  c o l o r  r e a g e n t  w a s  a d d e d  a n d  d i l u t e d  t o  a  f i n a l  v o l u m e  
o f  50 ml  w i t h  d i s t i l l e d  w a t e r .  The  s o l u t i o n  w a s  a l l o w e d  
t o  r e a c t  f o r  30  m i n u t e s .  T h e  c o n c e n t r a t i o n  o f  P i n  t h e  
s o i l  e x t r a c t s  w a s  m e a s u r e d  o n  a  B a u s c h  a n d  L o m b  
S p e c t r o n i c - 2 0  s p e c t r o p h o t o m e t e r  a t  a  w a v e  l e n g t h  o f  8 8 0  
nm.
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S i x  P s o l u t i o n s  c o n t a i n i n g  0 ,  0 . 2 ,  0 . 4 ,  0 . 6 ,  0 . 8  a n d  
1 . 0  ml  P L - 1  a s  KH2 P 0 4  w e r e  u s e d  a s  s t a n d a r d s .
T h e  r e c o v e r y  (%)  o f  a p p l i e d  P w i t h  t h e  f o u r  
e x t r a c t a n t s  w a s  c a l c u l a t e d  a s  f o l l o w s :
R e c o v e r y  o f  P (%) = [ ( Q u a n t i t y  o f  P e x t r a c t e d  f r o m  
t r e a t e d  s o i l  -  Q u a n t i t y  o f  n a t i v e  P e x t r a c t e d  f r o m  
s o i l )  -t Q u a n t i t y  o f  a p p l i e d  P]  x 1 0 0 .
S t a t i s t i c a l  a n a l y s i s  w a s  p e r f o r m e d  f o r  e x t r a c t a b l e  P 
a n d  P r e c o v e r e d  f r o m  a p p l i e d  P b y  u s i n g  a  c o m p l e t e l y  
r a n d o m i z e d  d e s i g n  w i t h  f a c t o r i a l  a r r a n g e m e n t  o f  t r e a t m e n t s  
f o r  s o i l s  o f  e a c h  o f  t h e  6 a r e a s .  LSD t e s t s  w e r e  
p e r f o r m e d  t o  d e t e r m i n e  s i g n i f i c a n t  d i f f e r e n c e s  a mo n g  s o i l s  
f o r  e x t r a c t a b l e  P a n d  r e c o v e r y  o f  P .  A p r e l i m i n a r y  
r e g r e s s i o n  a n a l y s i s  w a s  p e r f o r m e d  f o r  t h e  s o i l s  f r o m  e a c h  
o f  t h e  s i x  a r e a s  w i t h  t h e  4 e x t r a c t a n t s  u s e d  t o  d e t e r m i n e  
i f  a  g e n e r a l i z e d  r e g r e s s i o n  e q u a t i o n  c o u l d  b e  d e v e l o p e d .  
B a s e d  o n  t h e  a b o v e  t e s t s ,  r e g r e s s i o n  e q u a t i o n s  w e r e  
d e v e l o p e d  f o r  p r e d i c t i n g  b o t h  e x t r a c t a b l e  P a n d  r e c o v e r y  
o f  P a t  v a r i o u s  r a t e s  o f  a p p l i e d  P w i t h  t h e  4 e x t r a c t i n g  
s o l u t i o n s .  T h e  r e l a t i o n s h i p  b e t w e e n  a p p l i e d  P v s .  
e x t r a c t a b l e  P a n d  a p p l i e d  P v s .  r e c o v e r y  o f  P w e r e  p l o t t e d  
f o r  s o m e  s o i l s  f r o m  e a c h  a r e a .
RESULTS AND DISCUSSION
N i n e  s o i l  s a m p l e s  o f  Ap h o r i z o n s  f r o m  e a c h  o f  t h e  6  
m a j o r  m i n e r a l  s o i l  a r e a s  o f  L o u i s i a n a  w e r e  e x t r a c t e d  w i t h  
4 s o l u t i o n s  t o  d e t e r m i n e  t h e  c o n c e n t r a t i o n  o f  e x t r a c t a b l e  
P .  T h e  e x p e r i m e n t  n u m b e r ,  s o i l ,  l o c a t i o n  a n d  c o o p e r a t o r  
a r e  p r e s e n t e d  i n  T a b l e  1.  T h e  s o i l s  s e l e c t e d  r e p r e s e n t  
s o m e  o f  t h e  a g r i c u l t u r a l l y  i m p o r t a n t  s o i l s  o f  t h e  s t a t e .
T h e  i n i t i a l  l e v e l  o f  P d e t e r m i n e d  w i t h  t h e  4 
e x t r a c t a n t s  i s  p r e s e n t e d  i n  T a b l e  2 .  T h e  q u a n t i t y  o f  P 
e x t r a c t e d  f r o m  t h e  A l l u v i a l  s o i l s  o f  t h e  R e d  R i v e r  a r e a  
w a s  i n  t h e  o r d e r  o f  : B r a y  I I  > D o u b l e  a c i d  > B r a y  I
M o d i f i e d  O l s e n .  P h o s p h o r u s  e x t r a c t e d  f r o m  t h e  A l l u v i a l  
s o i l s  o f  t h e  O u a c h i t a  R i v e r  a r e a  w i t h  t h e  f o u r  s o l u t i o n s  
f o l l o w e d  t h e  o r d e r :  B r a y  I I  > M o d i f i e d  O l s e n  > D o u b l e
a c i d  _> B r a y  I .  E x t r a c t a b l e  P f r o m  t h e  A l l u v i a l  s o i l s  o f  
t h e  M i s s i s s i p p i  R i v e r  a r e a  f o l l o w e d  t h e  o r d e r :  D o u b l e
a c i d  > B r a y  I I  > M o d i f i e d  O l s e n  J> B r a y  I .  The  p r e s e n c e  o f  
h i g h  l e v e l s  o f  e x t r a c t a b l e  P i n  4 s o i l s  o f  t h e  M i s s i s s i p p i  
R i v e r  a r e a  ( e x p t .  n o .  1 9 ,  2 0 ,  21  a n d  2 4 )  ma y  h a v e  b e e n  d u e  
t o  a  h i g h  l e v e l  o f  F e - P  ( K a r i m  a n d  S e d b e r r y ,  1 9 7 5 ) .  
I n c r e a s e d  s o l u b i l i t y  o f  F e - P  i n  H2 S 0 4  may r e s u l t  i n  l a r g e r  
q u a n t i t i e s  o f  P e x t r a c t e d  w i t h  t h e  D o u b l e  a c i d  ( N e l s o n  e t  
a l . ,  1 9 5 3 ) .  T h e  m a g n i t u d e  o f  P e x t r a c t e d  f r o m  t h e  s o i l s  
o f  t h e  C o a s t a l  P l a i n  a r e a  w e r e  i n  t h e  o r d e r  o f :  B r a y  I I  >
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B r a y  I  > M o d i f i e d  O l s e n  2l D o u b l e  a c i d .  Th e  B r a y  I ,  D o u b l e  
a c i d  a n d  M o d i f i e d  O l s e n  s o l u t i o n s  e x t r a c t e d  s i m i l a r  
q u a n t i t i e s  o f  P f r o m  O r a  f i n e  s a n d y  l o a m  ( e x p t .  n o  28)  a n d  
R u s t o n  f i n e  s a n d y  l o a m  ( e x p t .  n o .  3 0 ) .  I n  g e n e r a l ,  f o r  
a l l  o f  t h e  s o i l s  l o c a t e d  i n  t h e  C o a s t a l  P l a i n  a r e a  t h e  
D o u b l e  a c i d  a n d  M o d i f i e d  O l s e n  s o l u t i o n s  e x t r a c t e d  s i m i l a r  
q u a n t i t i e s  o f  P.  T h e  m a g n i t u d e  o f  P e x t r a c t e d  f r o m  t h e  
s o i l s  o f  t h e  C o a s t a l  P r a i r i e s  a r e a  w i t h  t h e  4 e x t r a c t a n t s  
w e r e  i n  t h e  o r d e r  o f :  B r a y  I I  > D o u b l e  a c i d  M o d i f i e d
O l s e n  ~ B r a y  I .  V e r y  s m a l l  d i f f e r e n c e s  i n  e x t r a c t a b l e  P 
w e r e  f o u n d  a m o n g  t h e  B r a y  I ,  D o u b l e  a c i d  a n d  M o d i f i e d  
O l s e n  s o l u t i o n s .  S o i l s  f r o m  t h e  C o a s t a l  P r a i r i e s  a r e a  
c o n t a i n  s m a l l e r  q u a n t i t i e s  o f  e x t r a c t a b l e  P t h a n  d o  s o i l s  
f r o m  t h e  o t h e r  a r e a s  o f  t h e  s t a t e  r e g a r d l e s s  o f  t h e  
e x t r a c t i n g  s o l u t i o n s  u s e d .  E x t r a c t a b l e  P r e m o v e d  f r o m  t h e  
s o i l s  o f  t h e  M i s s i s s i p p i  T e r r a c e  a r e a  w i t h  t h e  4 
e x t r a c t a n t s  f o l l o w e d  a  s i m i l a r  t r e n d  a s  w a s  o b s e r v e d  i n  
t h e  s o i l s  o f  t h e  C o a s t a l  P r a i r i e s ,  a l t h o u g h  e a c h  o f  t h e  4 
s o l u t i o n s  e x t r a c t e d  l a r g e r  q u a n t i t i e s  o f  P f r o m  s o i l s  o f  
t h e  M i s s i s s i p p i  T e r r a c e  a r e a  t h a n  f r o m  s o i l s  o f  t h e  
C o a s t a l  P r a i r i e s .  P h o s p h o r u s  e x t r a c t e d  f r o m  t h e  s o i l s  o f  
t h e  M i s s i s s i p p i  T e r r a c e  a r e a  w i t h  t h e  4 e x t r a c t a n t s  f o l ­
l o w e d  t h e  o r d e r :  B r a y  I I  > D o u b l e  a c i d  B r a y  I  ~ M o d i ­
f i e d  O l s e n .
T h e  v a r i a t i o n s  i n  t h e  q u a n t i t i e s  o f  P r e m o v e d  w i t h  
t h e  e x t r a c t a n t s  a r e  c o n s i s t e n t  w i t h  r e s u l t s  r e p o r t e d  b y
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B r u p b a c h e r  a n d  S e d b e r r y  ( 1 9 7 3 ) ;  M c L e a n  ( 1 9 7 7 )  a n d  M c L e a n  
e t  a l .  ( 1 9 8 3 ) .  S o i l  p r o p e r t i e s ,  s u c h  a s  p H,  t e x t u r e  a n d  
A l ,  Fe  a n d  Ca ( Ca C0 3 ) c o n t e n t s ,  may b e  r e s p o n s i b l e  f o r  t h e  
d i f f e r e n c e s  i n  t h e  q u a n t i t i e s  o f  P r e m o v e d  b y  t h e  v a r i o u s  
e x t r a c t a n t s .
T h e  d a t a  i n  T a b l e  3 s h o w  e x t r a c t a b l e  P a n d  r e c o v e r y  
o f  a p p l i e d  P i n  s e l e c t e d  s o i l s  f r o m  t h e  R e d  R i v e r  A l l u v i a l  
a r e a .  W i t h  t h e  e x c e p t i o n  o f  t h e  L a t a n i e r  c l a y  ( e x p t .  n o .  
7 ) ,  t h e  B r a y  I I  s o l u t i o n  e x t r a c t e d  s i g n i f i c a n t l y  l a r g e r  
q u a n t i t i e s  o f  P f r o m  s o i l s  o f  t h e  Red R i v e r  A l l u v i a l  a r e a  
t h a n  d i d  t h e  o t h e r  3 s o l u t i o n s .  T h e  q u a n t i t y  o f  P 
e x t r a c t e d  f r o m  t h e  s o i l s  w i t h  t h e  D o u b l e  a c i d  w a s  r e l a ­
t i v e l y  l a r g e  a n d  r a n k e d  s e c o n d  t o  t h a t  e x t r a c t e d  w i t h  t h e  
B r a y  I I  s o l u t i o n .  T h e  P e x t r a c t e d  w i t h  t h e  4 e x t r a c t i n g  
s o l u t i o n s  f r o m  s o i l s  i n  t h e  R e d  R i v e r  A l l u v i a l  a r e a  w e r e  
i n  t h e  o r d e r :  B r a y  I I  > D o u b l e  a c i d  > B r a y  I  > M o d i f i e d
O l s e n .
R e c o v e r y  o f  a p p l i e d  P s h o w e d  s m a l l  d i f f e r e n c e s  a mo n g  
m o s t  o f  t h e  s o i l s .  R e c o v e r y  o f  a p p l i e d  P w a s  r e l a t i v e l y  
h i g h  i n  S e v e r n  v e r y  f i n e  s a n d y  l o a m  ( e x p t .  n o s .  8  a n d  9)  
w i t h  t h e  B r a y  I ,  B r a y  I I  a n d  M o d i f i e d  O l s e n  s o l u t i o n s .  
T h e  r e c o v e r y  o f  a p p l i e d  P v a r i e d  f r o m  1 9 . 2 % o n  L a t a n i e r  
c l a y  ( e x p t .  n o .  7)  t o  42 . 3% o n  S e v e r n  v e r y  f i n e  s a n d y  l o a m  
( e x p t .  n o .  8 ).  The  me a n  r e c o v e r y  o f  P f r o m  t h e  s o i l s  f r o m  
t h e  R e d  R i v e r  A l l u v i a l  a r e a  w i t h  a l l  t h e  e x t r a c t a n t s  w a s  
31.1%.  The  o r d e r  o f  r e m o v a l  a n d  r e c o v e r y  o f  a p p l i e d  P wa s
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a s  f o l l o w s :  B r a y  I I  _> B r a y  I  _> M o d i f i e d  O l s e n  _> D o u b l e
a c i d .
T h e  q u a n t i t y  o f  P e x t r a c t e d  f r o m  t h e  s e l e c t e d  
a l l u v i a l  s o i l s  o f  t h e  O u a c h i t a  R i v e r  a r e a  i s  g i v e n  i n  
T a b l e  4.  B r a y  I I  s o l u t i o n  e x t r a c t e d  s i g n i f i c a n t l y  l a r g e r  
q u a n t i t i e s  o f  P t h a n  d i d  t h e  o t h e r  3 s o l u t i o n s .  
T h e  q u a n t i t i e s  o f  P e x t r a c t e d  f r o m  t h e  a b o v e  s o i l s  w i t h  
t h e  4 s o l u t i o n s  w e r e  i n  t h e  o r d e r  o f :  B r a y  I I  > M o d i f i e d
O l s e n  > D o u b l e  a c i d  > B r a y .
T h e  r e c o v e r i e s  o f  a p p l i e d  P f r o m  s e l e c t e d  s o i l s  o f  
O u a c h i t a  R i v e r  A l l u v i a l  a r e a  i s  a l s o  p r e s e n t e d  i n  T a b l e  4.  
R e l a t i v e l y  s m a l l  d i f f e r e n c e s  i n  r e c o v e r y  o f  a p p l i e d  P w e r e  
f o u n d  a mo n g  t h e  e x t r a c t a n t s .  P h o s p h o r u s  r e c o v e r y  b y  t h e  4 
e x t r a c t a n t s  ( e x p t .  n o s .  1 4 ,  1 5 ,  1 6  a n d  1 8 )  w a s  n o t
s t a t i s t i c a l l y  s i g n i f i c a n t .  T h e  r e c o v e r y  o f  a p p l i e d  P 
v a r i e d  f r o m  15.7% on  H e b e r t  f i n e  s a n d y  l o a m  ( e x p t .  n o .  10)  
t o  51 . 0% o n  G a l l i o n  v e r y  f i n e  s a n d y  l o a m  ( e x p t .  n o .  1 3 ) .  
The  me a n  r e c o v e r y  o f  P f r o m  s o i l s  f r o m  t h e  O u a c h i t a  R i v e r  
A l l u v i a l  a r e a  wa s  34.7%.  R e c o v e r i e s  o f  a p p l i e d  P w i t h  t h e  
4 e x t r a c t a n t s  w e r e  i n  t h e  o r d e r :  B r a y  I I  D o u b l e  a c i d  >
B r a y  I  > M o d i f i e d  O l s e n .
E x t r a c t a b l e  P d e t e r m i n e d  w i t h  t h e  4 e x t r a c t i n g  s o l u ­
t i o n s ,  f r o m  t h e  s e l e c t e d  a l l u v i a l  s o i l s  o f  t h e  M i s s i s s i p p i  
R i v e r  i s  g i v e n  i n  T a b l e  5 .  B r a y  I I  s o l u t i o n  e x t r a c t e d  
s i g n i f i c a n t l y  l a r g e r  q u a n t i t i e s  o f  P f r o m  5 s o i l s  ( e x p t .  
n o s .  2 2 ,  2 3 ,  2 5 ,  2 6  a n d  2 7 )  t h a n  d i d  t h e  3 o t h e r  s o l u -
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t i o n s .  Th e  D o u b l e  a c i d  s o l u t i o n  e x t r a c t e d  s i g n i f i c a n t l y  
l a r g e r  q u a n t i t i e s  o f  P f r o m  3 C o m m e r c e  s i l t  l o a m  s o i l s  
( e x p t .  n o s .  1 9 ,  2 0  a n d  2 4 )  t h a n  d i d  t h e  o t h e r  s o l u t i o n s .  
E x t r a c t a b l e  P d e t e r m i n e d  w i t h  t h e  4 e x t r a c t a n t s  w e r e  i n  
t h e  o r d e r  o f :  D o u b l e  a c i d  > B r a y  I I  > B r a y  I  > M o d i f i e d
O l s e n .
The  r e c o v e r y  o f  a p p l i e d  P s h o w n  i n  T a b l e  5 i n d i c a t e s  
d i f f e r e n c e s  i n  t h e  r e c o v e r y  o f  a p p l i e d  P f r o m  s o i l s  o f  t h e  
M i s s i s s i p p i  R i v e r  A l l u v i a l  a r e a .  R e c o v e r i e s  o f  a p p l i e d  P 
f r o m  C o m m e r c e  s i l t  l o a m  ( e x p t . ,  n o s .  19  a n d  2 4 )  w e r e  n o t  
s t a t i s t i c a l l y  d i f f e r e n t  r e g a r d l e s s  o f  t h e  e x t r a c t a n t  u s e d .  
R e c o v e r y  o f  a p p l i e d  P o b t a i n e d  f r o m  6  s o i l s  ( e x p t .  n o s .  
2 0 ,  2 2 ,  2 4 ,  2 5 ,  26  a n d  2 7 )  o f  t h e  M i s s i s s i p p i  R i v e r  a r e a  
w i t h  t h e  B r a y  I  a n d  B r a y  I I  s o l u t i o n s  w e r e  s t a t i s t i c a l l y  
s i m i l a r .  On t h e  o t h e r  h a n d ,  r e c o v e r y  o f  a p p l i e d  P w i t h  
t h e  D o u b l e  a c i d  a n d  M o d i f i e d  O l s e n  s o l u t i o n s  w e r e  
s t a t i s t i c a l l y  s i m i l a r  i n  5 s o i l s  ( e x p t .  n o s .  2 3 ,  2 4 ,  2 5 ,  
26  a n d  2 7 )  o f  t h e  a b o v e  a r e a .  T h e  r e c o v e r y  o f  a p p l i e d  P 
r a n g e d  f r o m  21 . 1% o n  T u n i c a  c l a y  ( e x p t .  n o .  2 5 )  t o  46 . 0% 
o n  C o n v e n t  s i l t  l o a m  ( e x p t .  n o .  2 2 ) .  Th e  me a n  r e c o v e r y  o f  
a p p l i e d  P w i t h  t h e  4 s o l u t i o n s  u s e d  w a s  3 4 . 7 %.  T h e  o r d e r  
o f  P r e c o v e r y  w i t h  t h e  e x t r a c t a n t s  w a s :  B r a y  I I  > B r a y
I  > D o u b l e  a c i d  > M o d i f i e d  O l s e n .
T h e  d a t a  i n  T a b l e  6  s h o w  e x t r a c t a b l e  P f r o m  t h e  
s e l e c t e d  s o i l s  o f  t h e  C o a s t a l  P l a i n  a r e a  u s i n g  t h e  4 
e x t r a c t a n t s .  W i t h  t h e  e x c e p t i o n  o f  1 s o i l  ( e x p t .  n o .  3 4 ) ,
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B r a y  I I  s o l u t i o n  e x t r a c t e d  l a r g e r  q u a n t i t i e s  o f  P t h a n  d i d  
t h e  o t h e r  s o l u t i o n s .  E x t r a c t a b l e  P f r o m  S h u b u t a  f i n e  
s a n d y  l o a m  ( e x p t .  n o s .  35  a n d  3 6 )  w a s  s i g n i f i c a n t l y  
d i f f e r e n t  a m o n g  t h e  e x t r a c t a n t s .  P h o s p h o r u s  e x t r a c t e d  
f r o m  3 s o i l s  ( e x p t .  n o s .  2 8 ,  32  a n d  3 4 )  w i t h  t h e  D o u b l e  
a c i d  a n d  M o d i f i e d  O l s e n  s o l u t i o n s  w e r e  n o t  s t a t i s t i c a l l y  
d i f f e r e n t .  P h o s p h o r u s  e x t r a c t e d  f r o m  t h e  s o i l s  o f  t h e  
C o a s t a l  P l a i n  a r e a  w i t h  t h e  s o l u t i o n s  w e r e  i n  t h e  
f o l l o w i n g  o r d e r :  B r a y  I I  > B r a y  I  > D o u b l e  a c i d
M o d i f i e d  O l s e n .
Th e  r e c o v e r i e s  o f  a p p l i e d  P s h o w e d  d i f f e r e n c e s  a mo n g  
e x t r a c t a n t s  ( T a b l e  6 ) i n  s o i l s  o f  t h e  C o a s t a l  P l a i n  a r e a .  
S t a t i s t i c a l l y  n o n - s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  r e c o v e r y  
o f  a p p l i e d  P w e r e  f o u n d  a m o n g  t h e  e x t r a c t a n t s  i n  1 s o i l  
( e x p t .  n o .  3 1 ) .  T h e  r e c o v e r y  o f  a p p l i e d  P f r o m  S h u b u t a  
f i n e  s a n d y  l o a m  ( e x p t .  n o s .  35 a n d  36)  w a s  s i m i l a r  f o r  t h e  
B r a y  I I  a n d  D o u b l e  a c i d  s o l u t i o n s  a n d  h i g h e r  t h a n  t h a t  
r e c o v e r e d  w i t h  t h e  2 o t h e r  s o l u t i o n s .  R e c o v e r y  o f  a p p l i e d  
P s h o w e d  n o n s i g n i f i c a n t  d i f f e r e n c e s  a m o n g  s o i l s  o f  t h e  
C o a s t a l  P l a i n  a r e a  w i t h  t h e  B r a y  I I  e x t r a c t a n t .  
P h o s p h o r u s  r e c o v e r y  v a r i e d  f r o m  24.4% o n  R u s t o n  f i n e  s a n d y  
l o a m  ( e x p t .  n o .  3 0 )  t o  47 . 3% o n  V a u c l u s e  f i n e  s a n d y  l o a m  
( e x p t .  n o .  3 4 ) .  The  me a n  r e c o v e r y  o f  a p p l i e d  P f r o m  s o i l s  
o f  t h e  C o a s t a l  P l a i n  a r e a  w i t h  t h e  e x t r a c t a n t s  u s e d  w a s  
36. 7%.  Th e  o r d e r  o f  P r e c o v e r y  w i t h  t h e  4 e x t r a c t a n t s  wa s
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i n  t h e  o r d e r :  B r a y  I I  ” D o u b l e  a c i d  > B r a y  I  > M o d i f i e d
O l s e n .
Th e  a m o u n t  o f  P e x t r a c t e d  f r o m  t h e  s e l e c t e d  s o i l s  o f  
t h e  C o a s t a l  P r a i r i e s  a r e a  i s  s h o w n  i n  T a b l e  7 .  T h e  B r a y  
I I  s o l u t i o n  e x t r a c t e d  s i g n i f i c a n t l y  l a r g e r  q u a n t i t i e s  o f  P 
t h a n  d i d  t h e  3 o t h e r  s o l u t i o n s .  N o n s i g n i f i c a n t  d i f f e r e n c e s  
i n  e x t r a c t a b l e  P w e r e  f o u n d  b e t w e e n  t h e  B r a y  I  a n d  D o u b l e  
a c i d  s o l u t i o n s  i n  C r o w l e y  s i l t  l o a m  ( e x p t .  n o s .  40  a n d  
4 3 ) ,  W r i g h t s v i l l e  s i l t  l o a m  ( e x p t .  n o .  41)  a n d  I b e r i a  s i l t  
c l a y  ( e x p t .  n o s .  42  a n d  4 3 ) .  D i f f e r e n c e  i n  e x t r a c t a b l e  P 
d e t e r m i n e d  w i t h  t h e  D o u b l e  a c i d  a n d  M o d i f i e d  O l s e n  
s o l u t i o n s  f r o m  C r o w l e y  s i l t  l o a m  ( e x p t .  n o .  4 5 )  w a s  n o t  
s t a t i s t i c a l l y  d i f f e r e n t .  The  q u a n t i t y  o f  P e x t r a c t e d  w i t h  
t h e  4 e x t r a c t i n g  s o l u t i o n s  f r o m  t h e  s o i l s  o f  t h e  C o a s t a l  
P r a i r i e s  w e r e  i n  t h e  o r d e r :  B r a y  I I  > M o d i f i e d  O l s e n
D o u b l e  a c i d  > B r a y  I .
R e c o v e r y  o f  a p p l i e d  P s h o w e d  s i g n i f i c a n t  d i f f e r e n c e s  
a m o n g  e x t r a c t a n t s  f o r  t h e  s o i l s  o f  t h e  C o a s t a l  P r a i r i e s .  
T h e  B r a y  I  a n d  B r a y  I I  s o l u t i o n s  r e m o v e d  s i m i l a r  
p r o p o r t i o n  o f  a p p l i e d  P f r o m  C r o w l e y  s i l t  l o a m  ( e x p t .  no .  
4 0 )  a n d  I b e r i a  s i l t  c l a y  ( e x p t .  n o s .  42  a n d  4 3 ) .  R e c o v e r y  
o f  a p p l i e d  P f r o m  C r o w l e y  s i l t  l o a m  ( e x p t .  n o s .  4 0 ,  44 a n d  
4 5 )  a n d  I b e r i a  s i l t  c l a y  ( e x p t .  n o s .  4 2  a n d  4 3 )  w i t h  t h e  
D o u b l e  a c i d  a n d  M o d i f i e d  O l s e n  s o l u t i o n s  w e r e  
s t a t i s t i c a l l y  s i m i l a r .  P h o s p h o r u s  r e c o v e r y  v a r i e d  f r o m  
13 . 5% o n  C r o w l e y  s i l t  l o a m  ( e x p t .  n o .  4 5 )  t o  40 . 2 % o n
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C r o w l e y  s i l t  l o a m  ( e x p t .  n o .  3 7 ) .  T h e  m e a n  r e c o v e r y  o f  
a p p l i e d  P f r o m  s o i l s  o f  t h e  C o a s t a l  P r a i r i e s  a r e a  w i t h  t h e  
e x t r a c t a n t s  w a s  30.2%.  T h e  o r d e r  o f  r e c o v e r y  o f  a p p l i e d  P 
w i t h  t h e  e x t r a c t a n t s  w a s :  B r a y  I I  > M o d i f i e d  O l s e n  >
D o u b l e  a c i d  “ B r a y  I .
T h e  d a t a  i n  T a b l e  8  s h o w  e x t r a c t a b l e  P f r o m  t h e  s o i l s  
o f  t h e  M i s s i s s i p p i  T e r r a c e  w i t h  t h e  4 e x t r a c t a n t s .  W i t h  
t h e  e x c e p t i o n  o f  O l i v i e r  s i l t  l o a m  ( e x p t .  n o .  4 8 ) ,  
a n d  J e a n e r e t t e  s i l t  l o a m  ( e x p t .  n o .  5 1 ) ,  B r a y  I I  s o l u t i o n  
e x t r a c t e d  s i g n i f i c a n t l y  l e a r g e r  q u a n t i t i e s  o f  P t h a n  t h e  
o t h e r  3 e x t r a c t a n t s .  P h o s p h o r u s  e x t r a c t e d  f r o m  5 s o i l s  
( e x p t .  n o s .  4 6 ,  4 7 ,  4 8 ,  4 9  a n d  5 0 )  w i t h  B r a y  I  a n d  D o u b l e  
a c i d  s o l u t i o n s  w e r e  n o t  s t a t i s t i c a l l y  d i f f e r e n t .  
Q u a n t i t i e s  o f  P e x t r a c t e d  f r o m  G r a n a d a  s i l t  l o a m  ( e x p t .  
n o .  4 6 )  a n d  B o n n  s i l t  l o a m  ( e x p t .  n o .  4 7 )  w i t h  t h e  B r a y  I ,  
D o u b l e  a c i d  a n d  M o d i f i e d  O l s e n  s o l u t i o n s  w e r e  n o t  
s t a t i s t i c a l l y  d i f f e r e n t .  P h o s p h o r u s  e x t r a c t e d  f r o m  t h e  
s o i l s  o f  t h e  M i s s i s s i p p i  T e r r a c e  w i t h  t h e  4 e x t r a c t a n t s  
w a s  i n  t h e  f o l l o w i n g  o r d e r :  B r a y  I I  > B r a y  I  ~ D o u b l e
a c i d  > M o d i f i e d  O l s e n .
R e c o v e r i e s  o f  a p p l i e d  P ,  p r e s e n t e d  i n  T a b l e  8 , s h o w e d  
s i g n i f i c a n t  d i f f e r e n c e s  a mo n g  t h e  e x t r a c t a n t s  i n  s o i l s  o f  
t h e  M i s s i s s i p p i  T e r r a c e  a r e a .  P h o s p h o r u s  r e c o v e r y  f r o m  
P r o v i d e n c e  s i l t  l o a m  ( e x p t .  n o .  49)  w a s  n o t  s t a t i s t i c a l l y  
d i f f e r e n t  a m o n g  t h e  4 e x t r a c t a n t s .  T h e  r e c o v e r i e s  o f  
a p p l i e d  P f r o m  G r a n a d a  s i l t  l o a m  ( e x p t .  n o .  4 6 ) ,  L e x i n g t o n
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s i l t  l o a m  ( e x p t .  n o .  5 0 ) ,  J e a n e r e t t e  s i l t  l o a m  ( e x p t .  n o .  
5 1 )  a n d  M e m p h i s  s i l t  l o a m  ( e x p t .  n o .  5 2 )  w e r e  
s t a t i s t i c a l l y  s i m i l a r  a mo n g  t h e  B r a y  I ,  B r a y  I I  a n d  D o u b l e  
a c i d  s o l u t i o n s .  D i f f e r e n c e s  i n  r e c o v e r y  o f  a p p l i e d  P 
b e t w e e n  B r a y  I  a n d  B r a y  I I  s o l u t i o n s  w e r e  s t a t i s t i c a l l y  
n o n s i g n i f i c a n t  i n  B o n n  s i l t  l o a m  ( e x p t .  n o .  4 7 )  a n d  
L e x i n g t o n  s i l t  l o a m  ( e x p t .  n o s .  53  a n d  5 4 ) .  W i t h  t h e  
e x c e p t i o n  o f  1 s o i l  ( e x p t .  n o .  5 1 ) ,  b o t h  t h e  D o u b l e  a c i d  
a n d  M o d i f i e d  O l s e n  s o l u t i o n s  r e c o v e r e d  s i m i l a r  p r o p o r t i o n  
o f  a p p l i e d  P f r o m  s o i l s  o f  t h e  M i s s i s s i p p i  T e r r a c e  a r e a .  
R e c o v e r y  o f  P v a r i e d  f r o m  12 . 9% o n  L e x i n g t o n  s i l t  l o a m  
( e x p t .  n o .  5 4 )  t o  4 2 . 8 % o n  O l i v i e r  s i l t  l o a m  ( e x p t .  n o .  
4 8 ) .  T h e  m e a n  r e c o v e r y  o f  a p p l i e d  P w i t h  t h e  4 
e x t r a c t a n t s  w a s  31. 5%.  The  o r d e r  o f  P - r e c o v e r y  w i t h  t h e  4 
e x t r a c t a n t s  w a s :  B r a y  I I  > B r a y  I  > D o u b l e  a c i d  >
M o d i f i e d  O l s e n .
E x t r a c t a b l e  P o b t a i n e d  f r o m  t h e  s o i l s  o f  t h e  6  m a j o r  
m i n e r a l  a r e a s  s h o w e d  s i g n i f i c a n t  d i f f e r e n c e s  a mo n g  t h e  4 
e x t r a c t a n t s  i n  m o s t  o f  t h e  s o i l s .  Th e  s i g n i f i c a n t  d i f f e r ­
e n c e s  a m o n g  t h e  e x t r a c t a n t s  ma y  b e  d u e  t o  t h e  s p e c i f i c  
e f f i c i e n c y  o f  o n e  e x t r a c t a n t  o v e r  a n o t h e r  e x t r a c t a n t  a n d  
t o  t h e  s u i t a b i l i t y  o f  1  o r  m o r e  e x t r a c t a n t s  f o r  e x t r a c t i n g  
P u n d e r  c e r t a i n  s o i l  c h e m i c a l  c o n d i t i o n s .
R e c o v e r i e s  o f  a p p l i e d  P s h o w e d  r e l a t i v e l y  s m a l l  
d i f f e r e n c e s  a m o n g  t h e  4 e x t r a c t a n t s  i n  m o s t  o f  t h e  s o i l s  
o f  t h e  6  a r e a s .  H o w e v e r ,  s i g n i f i c a n t  d i f f e r e n c e s  i n
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r e c o v e r y  o f  a p p l i e d  P w e r e  f r e q u e n t l y  o b s e r v e d  a mo n g  s o i l s  
o f  e a c h  a r e a  w i t h  e a c h  e x t r a c t a n t .  T h e  s i g n i f i c a n t  
d i f f e r e n c e s  i n  r e c o v e r i e s  o f  a p p l i e d  P a m o n g  s o i l s  w i t h  
e a c h  e x t r a c t a n t  may b e  a t t r i b u t e d  t o  s o i l  t e x t u r e ,  pH,  a n d  
F e ,  A l  a n d  Ca  c o n t e n t s  o f  s o i l s .  N o n s i g n i f i c a n t  
d i f f e r e n c e s  i n  r e c o v e r i e s  o f  a p p l i e d  P a m o n g  s o m e  
e x t r a c t a n t s  i n d i c a t e d  t h a t  t h e  4 e x t r a c t a n t s  c o u l d  b e  u s e d  
a l m o s t  e q u a l l y  a s  m e a s u r e s  o f  e x t r a c t a b l e  P.
E x t r a c t a b l e  P a n d  r e c o v e r i e s  o f  P f r o m  s o i l s  o f  t h e  6  
a r e a s  i n  w h i c h  d i f f e r e n t  r a t e s  o f  P w e r e  a p p l i e d  a r e  
p r e s e n t e d  i n  T a b l e s  9 - 1 4 .  E x t r a c t a b l e  P i n c r e a s e d  
w i t h  i n c r e a s i n g  r a t e s  o f  P a p p l i c a t i o n  i n  a l l  s o i l s .  
H o w e v e r ,  r e c o v e r y  o f  a p p l i e d  P d i d  n o t  i n c r e a s e  
s i g n i f i c a n t l y  w i t h  i n c r e a s i n g  r a t e s  o f  P a p p l i c a t i o n .  The  
r e c o v e r y  o f  P f r o m  s o i l s  t r e a t e d  w i t h  4 0 ,  60  a n d  8 0  mg P 
k g - -*- w e r e  s i m i l a r  a n d  g r e a t e r  t h a n  t h e  s a m e  f r o m  t h e  o t h e r  
r a t e s  o f  P a p p l i c a t i o n  f o r  s o i l s  o f  t h e  Re d  R i v e r  A l l u v i a l  
a r e a  ( T a b l e  9 ) ,  O u a c h i t a  R i v e r  A l l u v i a l  a r e a  ( T a b l e  1 0 )  
a n d  M i s s i s s i p p i  T e r r a c e  a r e a  ( T a b l e  1 4 ) .  R e c o v e r y  o f  
a p p l i e d  P f r o m  t h e  A l l u v i a l  s o i l s  o f  t h e  M i s s i s s i p p i  R i v e r  
a r e a  ( T a b l e  1 1 )  w e r e  s i m i l a r  w i t h  a p p l i c a t i o n  o f  2 0 ,  4 0 ,  
60 a n d  80 mg P k g - -*" a n d  w e r e  a l s o  g r e a t e r  t h a n  t h o s e  w i t h  
10 0  mg P k g - 1 . S o i l s  o f  t h e  C o a s t a l  P l a i n  a r e a  ( T a b l e  12)  
h a d  a  g r e a t e r  r e c o v e r y  o f  P f o r  40  a n d  60  mg P k g ” -*- t h a n  
w i t h  t h e  o t h e r  r a t e s  o f  P.  S o i l s  o f  t h e  C o a s t a l  P r a i r i e s
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( T a b l e  1 3 )  g a v e  h i g h e s t  r e c o v e r y  o f  a p p l i e d  P a t  t h e  r a t e  
o f  80  mg P k g - 1 .
R e l a t i v e l y  h i g h e r  r e c o v e r i e s  o f  a p p l i e d  P w a s  
o b t a i n e d  f r o m  t h e  s o i l s  o f  t h e  O u a c h i t a  R i v e r  a r e a  a n d  
C o a s t a l  P l a i n  a r e a  t h a n  f r o m  s o i l s  o f  t h e  o t h e r  a r e a s .  
T h e  g r e a t e r  r e c o v e r y  o f  a p p l i e d  P f r o m  t h e  s o i l s  o f  t h e  
a b o v e  t w o  a r e a s  m a y  h a v e  b e e n  d u e  t o  t h e i r  l e s s  c l a y e e  
l i g h t  t e x t u r e s .  S o i l s  o f  t h e  C o a s t a l  P r a i r i e s  h a d  h i g h  
r e c o v e r y  o f  a p p l i e d  P a t  m u c h  h i g h e r  r a t e s  o f  P i n  
c o m p a r i s o n  t o  s o i l s  o f  t h e  o t h e r  a r e a s .  T h i s  ma y  b e  
a t t r i b u t e d  t o  l o w  l e v e l s  o f  e x t r a c t a b l e  P i n  t h e  s o i l s  o f  
t h e  C o a s t a l  P r a i r i e s  a r e a .
R e g r e s s i o n  Ana l y s i s
—  --------
P r e l i m i n a r y  r e g r e s s i o n  a n a l y s i s  t o  t e s t  i f  c o m m o n  
r e g r e s s i o n  e q u a t i o n s  c o u l d  b e  d e v e l o p e d  f o r  p r e d i c t i n g  
q u a n t i t i e s  o f  e x t r a c t a b l e  P f o r  v a r i o u s  r a t e s  o f  a p p l i e d  P 
r e s u l t e d  i n  p o o r  c o e f f i c i e n t s  o f  d e t e r m i n a t i o n  ( r 2 ) a n d  
h i g h  c o e f f i c i e n t s  o f  v a r i a t i o n  ( c . v . ) .  S o i l  t e x t u r e  a n d  
pH d i f f e r e n c e s  o f  s o i l s  w i t h i n  e a c h  a r e a  ma y  h a v e  b e e n  
r e s p o n s i b l e  f o r  f a i l u r e  t o  d e v e l o p  a  c o m m o n  r e g r e s s i o n  
e q u a t i o n  f o r  s o i l s  o f  e a c h  a r e a  w i t h  e a c h  o f  t h e  4 e x t r a c ­
t a n t s .  T h e  i n t e r c e p t s  a n d  c o e f f i c i e n t s  o f  r e g r e s s i o n  
e q u a t i o n s  d e v e l o p e d  f o r  i n d i v i d u a l  s o i l s  o f  e a c h  a r e a  a r e  
p r e s e n t e d  i n  T a b l e s  1 5 - 2 0 .  T h e  s i g n i f i c a n t  r 2  v a l u e s  i n  
T a b l e s  1 5 - 2 0  i n d i c a t e  t h a t  m o r e  t h a n  99% o f  t h e  v a r i a t i o n
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i n  e x t r a c t a b l e  P b y  t h e  4 e x t r a c t a n t s  w a s  a c c o u n t e d  f o r  b y  
t h e  r e g r e s s i o n  m o d e l s .  T h e  r e g r e s s i o n  c o e f f i c i e n t s  w e r e  
a l s o  h i g h l y  s i g n i f i c a n t .  Th e  h i g h  r 2  v a l u e s  o b t a i n e d  f r o m  
t h e  r e l a t i o n s h i p  b e t w e e n  e x t r a c t a b l e  P a n d  a p p l i e d  P w i t h  
t h e  4 e x t r a c t i n g  s o l u t i o n s  s u g g e s t s  t h a t  e a c h  o f  t h e  4 
e x t r a c t a n t s  c a n  b e  u s e d  a s  i n d e x e s  o f  i n c r e a s e d  e x t r a c ­
t a b l e  P w i t h  a p p l i e d  P f r o m  s o i l s .  T h i s  i s  i n  a g r e e m e n t  
w i t h  McLea n  e t  a l .  ( 1 9 8 3 ) .
I t  w a s  p o s s i b l e  t o  d e v e l o p  c o m m o n  r e g r e s s i o n  
c o e f f i c i e n t s  f o r  t h e  s e l e c t e d  s o i l s  o f  t h e  O u a c h i t a  R i v e r  
A l l u v i a l  a r e a  w i t h  t h e  M o d i f i e d  O l s e n  s o l u t i o n  ( T a b l e  1 6 ) ,  
C o a s t a l  P l a i n  a r e a  w i t h  t h e  D o u b l e  a c i d  s o l u t i o n  ( T a b l e  
1 8 ) ,  a n d  C o a s t a l  P r a i r i e s  a r e a  w i t h  t h e  B r a y  I I  s o l u t i o n  
( T a b l e  1 9 ) .
T h e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P o f  4 i m p o r t a n t  s o i l s  o f  e a c h  a r e a  i s  p l o t t e d  i n  
F i g u r e s  1 - 1 2 .  T h e  B r a y  I I  s o l u t i o n ,  f o l l o w e d  b y  t h e  
D o u b l e  a c i d  s o l u t i o n ,  e x t r a c t e d  l a r g e r  q u a n t i t i e s  o f  P 
f r o m  t h e  4 s o i l s  o f  t h e  R i v e r  A l l u v i a l  a r e a  ( F i g u r e s  1 - 2 ) .  
B o t h  t h e  B r a y  I  a n d  M o d i f i e d  O l s e n  s o l u t i o n s  e x t r a c t e d  
a l m o s t  s i m i l a r  q u a n t i t i e s  o f  P f r o m  N o r w o o d  s i l t  l o a m  
( e x p t .  n o s .  1 a n d  6 , F i g u r e  1 ) ,  a n d  L a t a n i e r  c l a y  ( e x p t .  
n o .  4 ,  F i g u r e  2 ) .  T h e  B r a y  I  s o l u t i o n  e x t r a c t e d  
r e l a t i v e l y  l a r g e r  q u a n t i t i e s  o f  P f r o m  S e v e r n  v e r y  f i n e  
s a n d y  l o a m  ( e x p t .  n o .  8 , F i g u r e  2)  t h a n  d i d  t h e  M o d i f i e d  
O l s e n  s o l u t i o n .
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F i g u r e s  3 - 4  s h o w s  t h a t  t h e  B r a y  I I  s o l u t i o n  e x t r a c t e d  
r e l a t i v e l y  l a r g e r  q u a n t i t i e s  o f  P f r o m  t h e  4 s o i l s  o f  t h e  
O u a c h i t a  R i v e r  a r e a ,  w i t h  t h e  e x c e p t i o n  o f  H e b e r t  v e r y  
f i n e  s a n d y  l o a m ,  p H ,  5 . 8  ( e x p t .  n o .  1 0 )  w h e r e  b o t h  t h e  
B r a y  I I  a n d  D o u b l e  a c i d  s o l u t i o n s  e x t r a c t e d  s i m i l a r  
q u a n t i t i e s  o f  n a t i v e  P.  P h o s p h o r u s  e x t r a c t e d  f r o m  G a l l i o n  
v e r y  f i n e  s a n d y  l o a m  ( e x p t .  n o s .  12  a n d  1 3 ,  F i g u r e  4)  a n d  
H e b e r t  v e r y  f i n e  s a n d y  l o a m ,  p H,  6 . 9  ( e x p t .  n o .  1 6 )  w i t h  
t h e  M o d i f i e d  O l s e n  s o l u t i o n  w a s  s e c o n d  o n l y  t o  t h a t  o f  
B r a y  I I .
T h e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  e x t r a c t a b l e  P a n d  
a p p l i e d  P i n  4 s o i l s  o f  t h e  M i s s i s s i p p i  R i v e r  A l l u v i a l  
a r e a  i s  s h o w n  i n  F i g u r e s  5 - 6 .  T h e  D o u b l e  a c i d  s o l u t i o n  
r e m o v e d  l a r g e r  q u a n t i t i e s  o f  a p p l i e d  P f r o m  C o m m e r c e  s i l t  
l o a m  ( e x p t .  n o .  19)  t h a n  d i d  t h e  B r a y  I I  s o l u t i o n ,  w h e r e a s  
b o t h  t h e  D o u b l e  a c i d  a n d  B r a y  I I  s o l u t i o n s  e x t r a c t e d  
s i m i l a r  q u a n t i t i e s  o f  P f r o m  C o n v e n t  s i l t  l o a m  ( e x p t .  n o .  
2 1 ,  F i g u r e  5 ) .  T h e  B r a y  I I  s o l u t i o n ,  f o l l o w e d  b y  t h e  
D o u b l e  a c i d  s o l u t i o n ,  e x t r a c t e d  l a r g e r  q u a n t i t i e s  o f  P 
f r o m  T u n i c a  c l a y  a n d  I b e r i a  c l a y  ( e x p t .  n o s .  25  a n d  2 6 )  
t h a n  d i d  t h e  o t h e r  2 s o l u t i o n s  ( F i g u r e  6 ).
Th e  r e l a t i o n s h i p  b e t w e e n  e x t r a c t a b l e  P a n d  a p p l i e d  P 
f o r  t h e  4 s o i l s  o f  t h e  C o a s t a l  P l a i n  a r e a  i s  s h o w n  i n  
F i g u r e s  7 - 8 .  P h o s p h o r u s  e x t r a c t e d  f r o m  R u s t o n  f i n e  s a n d y  
l o a m ,  L a k e l a n d  f i n e  s a n d  a n d  V a u c l u s e  l o a m y  f i n e  s a n d  
( e x p t .  n o s .  2 9 ,  33  a n d  3 4 ,  r e s p e c t i v e l y )  a t  v a r i o u s  r a t e s
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o f  a p p l i e d  P s h o w e d  r e l a t i v e l y  s m a l l  d i f f e r e n c e s  a mo n g  t h e  
e x t r a c t a n t s .  Th e  B r a y  I I  s o l u t i o n ,  f o l l o w e d  b y  t h e  B r a y  I  
s o l u t i o n ,  e x t r a c t e d  r e l a t i v e l y  l a r g e r  q u a n t i t i e s  o f  P f r o m  
S h u b u t a  f i n d  s a n d y  l o a m  ( e x p t .  n o .  3 5 ,  F i g u r e  8 ) .
T h e  B r a y  I I  s o l u t i o n  e x t r a c t e d  r e l a t i v e l y  l a r g e r  
q u a n t i t i e s  o f  P f r o m  4 s o i l s  f r o m  t h e  C o a s t a l  P r a i r i e s  
a r e a  t h a n  d i d  t h e  3 o t h e r  s o l u t i o n s  ( F i g u r e s  9 - 1 0 ) .  T h e  
M o d i f i e d  O l s e n  s o l u t i o n  r a n k e d  s e c o n d  o n l y  t o  B r a y  I I  
s o l u t i o n  f o r  i t s  c a p a c i t y  t o  e x t r a c t  P f r o m  C r o w l e y  s i l t  
l o a m  ( e x p t .  n o s .  37  a n d  4 0 ,  F i g u r e  9)  a n d  W r i g h t s v i l l e  
s i l t  l o a m  ( e x p t .  n o .  4 1 ,  F i g u r e  1 0 ) .  T h e  D o u b l e  a c i d  
e x t r a c t a b l e  P r a n k e d  s e c o n d  o n l y  t o  B r a y  I I  e x t r a c t a b l e  P 
i n  I b e r i a  s i l t y  c l a y  ( e x p t .  n o .  4 2 ) .  H o w e v e r ,  r e l a t i v e l y  
s m a l l  d i f f e r e n c e s  a m o n g  t h e  B r a y  I ,  D o u b l e  a c i d ,  a n d  
M o d i f i e d  O l s e n  s o l u t i o n s  w e r e  f o u n d  i n  t h e  4 s o i l s  o f  t h e  
C o a s t a l  P r a i r i e s  a r e a .
T h e  B r a y  I ,  B r a y  I I  a n d  D o u b l e  a c i d  s o l u t i o n s  
e x t r a c t e d  a l m o s t  e q u a l  q u a n t i t i e s  o f  P f r o m  a n  O l i v i e r  
s i l t  l o a m  ( e x p t .  n o .  4 8 )  o f  t h e  M i s s i s s i p p i  T e r r a c e  a r e a  
( F i g u r e  6 , F i g u r e  1 1 ) .  T h e  B r a y  I I  s o l u t i o n  e x t r a c t e d  
l a r g e r  q u a n t i t i e s  o f  P f r o m  L e x i n g t o n  s i l t  l o a m  ( e x p t .  
n o s .  50  a n d  5 4 )  a n d  M e m p h i s  s i l t  l o a m  ( e x p t .  n o .  5 2 )  t h a n  
d i d  t h e  3 o t h e r  e x t r a c t a n t s  ( F i g u r e s  1 1 - 1 2 ) .  T h e  B r a y  I ,  
D o u b l e  a c i d ,  a n d  M o d i f i e d  O l s e n  s o l u t i o n s  e x t r a c t e d  
s i m i l a r  q u a n t i t i e s  o f  P a t  v a r i o u s  r a t e s  o f  a p p l i e d  P f r o m  
t h e  a b o v e  3 s o i l s .
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Th e  r e l a t i o n s h i p  b e t w e e n  e x t r a c t a b l e  P a n d  a p p l i e d  P 
o f  s o i l s  f r o m  t h e  O u a c h i t a  R i v e r ,  C o a s t a l  P l a i n  a n d  
C o a s t a l  P r a i r i e s  a r e a s  w i t h  t h e  M o d i f i e d  O l s e n ,  D o u b l e  
a c i d  a n d  B r a y  I I  s o l u t i o n s ,  r e s p e c t i v e l y ,  a r e  s h o w n  i n  
F i g u r e s  1 3 - 1 4 .  w i d e  v a r i a t i o n s  w e r e  f o u n d  i n  e x t r a c t a b l e  
P a mo n g  s o i l s  o f  e a c h  a r e a  w i t h  t h e  e x t r a c t a n t s .
S i m i l a r  s l o p e s  o f  t h e  r e g r e s s i o n  l i n e s  i n  d i f f e r e n t  
s o i l s  ( F i g u r e s  1 - 1 4 )  b e t w e e n  e x t r a c t a b l e  P a n d  a p p l i e d  P 
s u g g e s t  t h a t  t h e  s o l u t i o n s  u s e d  r e m o v e d  s i m i l a r  q u a n t i t i e s  
o f  a p p l i e d  P.  H o w e v e r ,  t h e  e x t r a c t a n t s  s h o w e d  w i d e  v a r i ­
a t i o n s  i n  t h e i r  a b i l i t i e s  t o  e x t r a c t  n a t i v e  P f r o m  s o i l s .
P r e l i m i n a r y  r e g r e s s i o n  a n a l y s i s  i n d i c a t e d  t h a t  i t  wa s  
n o t  f e a s i b l e  t o  d e v e l o p  g e n e r a l i z e d  r e g r e s s i o n  e q u a t i o n s  
f o r  p r e d i c t i n g  r e c o v e r y  o f  P f o r  s o i l s  o f  e a c h  a r e a  w i t h  
e a c h  o f  t h e  4 e x t r a c t a n t s .  D i f f e r e n c e s  i n  t e x t u r e s  a n d  pH 
o f  t h e  s o i l s  w i t h i n  e a c h  a r e a  m a y  h a v e  b e e n  r e s p o n s i b l e  
f o r  t h i s .  H o w e v e r ,  i t  w a s  f e a s i b l e  t o  d e v e l o p  g e n e r a l i z e d  
r e g r e s s i o n  c o e f f i c i e n t s  f o r  p r e d i c t i n g  r e c o v e r y  o f  P i n  
s o i l s  o f  t h e  C o a s t a l  P r a i r i e s  a r e a  o n l y  w i t h  t h e  4 e x t r a c ­
t a n t s .  T h e  s o i l  s a m p l e s  c o l l e c t e d  f r o m  t h e  a b o v e  a r e a  
w e r e  o f  s i m i l a r  t e x t u r e s  a n d  pH d i f f e r e n c e s  w e r e  a l s o  
s m a l l .  The  i n t e r c e p t s ,  a n d  c o e f f i c i e n t s  o f  t h e  r e g r e s s i o n  
e q u a t i o n s ,  a n d  r ^  a r e  p r e s e n t e d  i n  T a b l e s  2 1 - 2 6  f o r  s o i l s  
o f  t h e  6  m a j o r  a r e a s  f o r  e a c h  e x t r a c t a n t .  R e c o v e r y  o f  
a p p l i e d  P s h o w e d  l i n e a r  r e l a t i o n s h i p s  i n  m o s t  o f  t h e  s o i l s  
a n d  c u r v i l i n e a r  r e l a t i o n s h i p s  i n  a  f e w  s o i l s .  H o w e v e r ,
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r e c o v e r y  o f  P w i t h  a p p l i c a t i o n  o f  1 0 0  mg P k g ” 1  s h o w e d  a  
d e c r e a s i n g  t e n d e n c y  i n  a l l  s o i l s .  T h e  d a t a  o b t a i n e d  o n  
r e c o v e r y  o f  P i n d i c a t e d  t h a t  i n c l u s i o n  o f  s e v e r a l  o t h e r  
h i g h e r  r a t t e s  o f  P ,  b e y o n d  1 0 0  mg P k g - 1 , c o u l d  h a v e  
r e s u l t e d  i n  c u r v i l i n e a r  r e l a t i o n s h i p .
The  r e l a t i o n s h i p s  b e t w e e n  a p p l i e d  P a n d  r e c o v e r y  o f  P 
f r o m  c e r t a i n  s o i l s  r e p r e s e n t i n g  e a c h  s o i l  a r e a  a r e  p r e ­
s e n t e d  i n  F i g .  15 t h r o u g h  21.  Th e  d a t a  i n  F i g .  1 5 - 2 1  s h o w  
b o t h  l i n e a r  a n d  c u r v i l i n e a r  r e l a t i o n s h i p s  b e t w e e n  a p p l i e d
P a n d  r e c o v e r y  o f  P w i t h  e x c e p t i o n  o f  t h e  s o i l s  o f  t h e  
C o a s t a l  P r a i r i e  a r e a .  R e c o v e r y  o f  a p p l i e d  P o b t a i n e d  f r o m  
s o i l s  o f  t h e  C o a s t a l  P r a i r i e  a r e a  ( F i g .  20)  s h o w e d  l i n e a r  
r e l a t i o n s h i p s  f o r  a l l  t h e  f o u r  e x t r a c t a n t s  o v e r  t h e  r a n g e  
o f  a p p l i e d  P.  T h e  B r a y  I I  s o l u t i o n  r e m o v e d  r e l a t i v e l y  
l a r g e r  p r o p o r t i o n s  o f  a p p l i e d  P f r o m  t h e  s e l e c t e d  s o i l s  o f  
t h e  C o a s t a l  P r a i r i e  a r e a  t h a n  d i d  t h e  o t h e r  t h r e e  s o l u ­
t i o n s .  T h e  B r a y  I ,  D o u b l e  a c i d  a n d  M o d i f i e d  O l s e n  
s o l u t i o n s  r e m o v e d  s i m i l a r  a m o u n t s  o f  a p p l i e d  P f r o m  s o i l s  
o f  t h i s  a r e a .  T h e  d a t a  p r e s e n t e d  i n  F i g .  1 6 ,  1 7 ,  18  a n d  
19 i n d i c a t e d  l i n e a r  d e c r e a s e  o f  P r e c o v e r y  w i t h  a p p l i c a ­
t i o n  o f  h i g h e r  r a t e s  o f  P i n  S e v e r n  v e r y  f i n e  s a n d y  l o a m ,  
H e b e r t  v e r y  f i n e  s a n d y  l o a m ,  C o mme r c e  s i l t  l o a m  a n d  A n g i e  
v e r y  f i n e  s a n d y  l o a m  s o i l s  r e s p e c t i v e l y .  T h e  e f f e c t s  o f  
a p p l i e d  P o n  t h e  r e c o v e r y  o f  P m a y  b e  i n f l u e n c e d  b y  t h e  
n a t i v e  l e v e l s  o f  e x t r a c t a b l e  P i n  t h e  s o i l s .
SUMMARY AND CONCLUSIONS
I n v e s t i g a t i o n s  w e r e  c o n d u c t e d  t o  d e t e r m i n e  t h e  
e f f e c t s  o f  d i f f e r e n t  r a t e s  o f  a p p l i e d  P on t h e  r e c o v e r y  o f  
P u s i n g  f o u r  d i f f e r e n t  e x t r a c t i n g  s o l u t i o n s .  An a t t e m p t  
w a s  m a d e  t o  d e v e l o p  a p p r o p r i a t e  r e g r e s s i o n  m o d e l  f o r  
p r e d i c t i n g  e x t r a c t a b l e  P a n d  r e c o v e r y  o f  a p p l i e d  P f r o m  54 
a g r i c u l t u r a l l y  i m p o r t a n t  s o i l s ,  r e p r e s e n t i n g  s i x  m a j o r  
m i n e r a l  s o i l  a r e a s  o f  L o u i s i a n a .  N i n e  s o i l  s a m p l e s  o f  Ap 
h o r i z o n s  f r o m  e a c h  o f  t h e  s i x  s o i l  a r e a s  w e r e  s e l e c t e d  f o r  
t h e  s t u d y .  A w i d e  v a r i a t i o n  i n  t h e  i n i t i a l  l e v e l s  o f  
e x t r a c t a b l e  P w e r e  f o u n d  a mo n g  t h e  f o u r  e x t r a c t a n t s  u s e d .  
The  B r a y  I I  s o l u t i o n  e x t r a c t e d  l a r g e r  q u a n t i t i e s  o f  P f r o m  
m o s t  o f  t h e  s o i l s  t h a n  d i d  t h e  B r a y  I ,  D o u b l e  a c i d  a n d  
M o d i f i e d  O l s e n  s o l u t i o n s .  T h e  D o u b l e  a c i d  s o l u t i o n  
e x t r a c t e d  r e l a t i v e l y  l a r g e r  q u a n t i t i e s  o f  P f r o m  s o m e  o f  
t h e  s o i l s  o f  t h e  M i s s i s s i p p i  R i v e r  A l l u v i a l  a r e a  t h a n  d i d  
t h e  o t h e r  t h r e e  s o l u t i o n s .
W i t h  t h e  e x c e p t i o n  o f  t h e  s o i l s  o f  t h e  M i s s i s s i p p i  
R i v e r  A l l u v i a l  a r e a ,  t h e  B r a y  I I  s o l u t i o n  r e m o v e d  l a r g e r  
q u a n t i t i e s  o f  P t h a n  d i d  t h e  o t h e r  e x t r a c t a n t s .  The  B r a y  
I I  s o l u t i o n  f o l l o w e d  b y  t h e  D o u b l e  a c i d  s o l u t i o n  e x t r a c t e d  
r e l a t i v e l y  l a r g e r  q u a n t i t i e s  o f  P f r o m  s o i l s  o f  t h e  R e d  
R i v e r  A l l u v i a l  a r e a .  T h e  M o d i f i e d  O l s e n  s o l u t i o n  r a n k e d  
s e c o n d  o n l y  t o  B r a y  I I  s o l u t i o n  i n  e x t r a c t i n g  P f r o m  s o i l s  
o f  t h e  O u a c h i t a  R i v e r  A l l u v i a l  a r e a  t h a t  r e c e i v e d  a p p l i e d
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P. I n  g e n e r a l ,  t h e  D o u b l e  a c i d  s o l u t i o n ,  f o l l o w e d  b y  B r a y  
I I  e x t r a c t e d  l a r g e r  q u a n t i t i e s  o f  P f r o m  s o i l s  o f  t h e  
M i s s i s s i p p i  R i v e r  A l l u v i a l  a r e a  t h a n  d i d  B r a y  I  a n d  
M o d i f i e d  O l s e n .  The  B r a y  I I  s o l u t i o n ,  f o l l o w e d  b y  B r a y  I  
e x t r a c t e d  r e l a t i v e l y  l a r g e r  q u a n t i t i e s  o f  P t h a n  d i d  
D o u b l e  a c i d  a n d  M o d i f i e d  O l s e n  s o l u t i o n s  f r o m  t h e  s o i l s  o f  
t h e  C o a s t a l  P l a i n  a r e a .  B o t h  t h e  D o u b l e  a c i d  a n d  M o d i f i e d  
O l s e n  s o l u t i o n s  e x t r a c t e d  s i m i l a r  q u a n t i t i e s  o f  a p p l i e d  P 
f r o m  t h e  s o i l s  o f  t h e  C o a s t a l  P r a i r i e s  a r e a  a n d  t h e s e  t w o  
e x t r a c t i n g  s o l u t i o n s  r a n k e d  s e c o n d  t o  t h e  B r a y  I I  
s o l u t i o n .  L a r g e r  q u a n t i t i e s  o f  p h o s p h o r u s  w e r e  e x t r a c t e d  
f r o m  t h e  s o i l s  o f  t h e  M i s s i s s i p p i  T e r r a c e  a r e a  w i t h  t h e  
B r a y  I I  s o l u t i o n  t h a n  w e r e  e x t r a c t e d  w i t h  B r a y  I  a n d  
D o u b l e  a c i d  s o l u t i o n s .
E x t r a c t a b l e  P i n c r e a s e d  s i g n i f i c a n t l y  w i t h  a p p l i c a ­
t i o n  o f  t h e  h i g h e r  r a t e s  o f  P ,  b u t  t h e  r e c o v e r y  o f  a p p l i e d  
P d i d  n o t  f o l l o w  t h e  s a m e  t r e n d .  T h e  r e c o v e r y  o f  P w a s  
h i g h e r  a t  t h e  4 0 - 8 0  mg P k g - 1  r a n g e  o f  a p p l i e d  P t h a n  a t  
l o w e r  o r  h i g h e r  r a t e s  o f  a p p l i e d  P o n  s o i l s  o f  t h e  R e d  
R i v e r  A l l u v i a l  a r e a ,  O u a c h i t a  R i v e r  A l l u v i a l  a r e a ,  
M i s s i s s i p p i  R i v e r  A l l u v i a l  a r e a  a n d  M i s s i s s i p p i  T e r r a c e  
a r e a .  T h e  a p p l i c a t i o n  o f  4 0 - 6 0  mg k g - -*- o f  P r e s u l t e d  i n  
h i g h e r  r e c o v e r i e s  o f  P f r o m  t h e  s e l e c t e d  s o i l s  o f  t h e  
C o a s t a l  P l a i n  a r e a  t h a n  d i d  t h e  o t h e r  r a t e s  o f  P 
a p p l i c a t i o n .  A p p l i c a t i o n  o f  P a t  t h e  r a t e  o f  80  mg k g - -*-
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r e s u l t e d  i n  h i g h e r  r e c o v e r y  o f  P t h a n  t h e  o t h e r  r a t e s  o n  
s o i l s  o f  t h e  C o a s t a l  P r a i r i e s  a r e a .
W i d e  v a r i a t i o n s  i n  e x t r a c t a b l e  P a m o n g  t h e  s e l e c t e d  
s o i l s  o f  e a c h  a r e a  m a d e  i t  i m p o s s i b l e  t o  d e v e l o p  g e n e r a l ­
i z e d  r e g r e s s i o n  m o d e l  f o r  a l l  t h e  s e l e c t e d  s o i l s  o f  e a c h  
a r e a .  H o w e v e r ,  f o r  s e l e c t e d  s o i l s  o f  t h e  O u a c h i t a  R i v e r ,  
C o a s t a l  P l a i n  a n d  C o a s t a l  P r a i r i e s ,  i t  w a s  f e a s i b l e  t o  
d e v e l o p  c o m m o n  r e g r e s s i o n  c o e f f i c i e n t s  w i t h  M o d i f i e d  
O l s e n ,  D o u b l e  a c i d  a n d  B r a y  I I  e x t r a c t i n g  s o l u t i o n s .  T h e s e  
c o m m o n  r e g r e s s i o n  c o e f f i c i e n t s  i n d i c a t e  t h a t  t h e  a b o v e  
m e n t i o n e d  e x t r a c t a n t s  r e m o v e d  s i m i l a r  p r o p o r t i o n s  o f  
a p p l i e d  P f r o m  s o i l s  o f  t h e  a b o v e  a r e a ,  e v e n  t h o u g h  t h e  
n a t i v e  e x t r a c t a b l e  P w e r e  d i f f e r e n t .  A l i n e a r  
r e l a t i o n s h i p  w a s  f o u n d  b e t w e e n  e x t r a c t a b l e  P a n d  v a r i o u s  
r a t e s  o f  P a p p l i c a t i o n  i n  a l l  s o i l s .  T h e  h i g h  r 2  v a l u e s  
o b t a i n e d  f r o m  t h e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  e x t r a c t a b l e  
P a n d  a p p l i e d  P w i t h  a l l  t h e  s o i l s  a n d  a l l  o f  t h e  
e x t r a c t i n g  s o l u t i o n s  u s e d  i n d i c a t e d  t h a t  t h e  f o u r  
s o l u t i o n s  c o u l d  b e  u s e d  e q u a l l y  w e l l  a s  m e a s u r e s  o f  
i n c r e a s e d  e x t r a c t a b l e  P f o l l o w i n g  a p p l i c a t i o n  o f  P .  T h e  
i n i t i a l  l e v e l  o f  P h a d  a  m u c h  g r e a t e r  i n f l u e n c e  o n  
e x t r a c t a b l e  P t h a n  d i d  t h e  r a t e s  o f  a p p l i e d  P.
R e c o v e r y  o f  a p p l i e d  P s h o w e d  r e l a t i v e l y  s m a l l  
d i f f e r e n c e s  a m on g  t h e  e x t r a c t a n t s  u s e d  b u t  t h e  d i f f e r e n c e s  
o f  P r e c o v e r y  a m o n g  s o i l s  w e r e  r e l a t i v e l y  l a r g e .  I t  w a s  
n o t  t h e r e f o r e ,  f e a s i b l e  t o  d e v e l o p  g e n e r a l i z e d  r e g r e s s i o n
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m o d e l s  f o r  p r e d i c t i n g  r e c o v e r y  o f  P f o r  s o i l s  o f  e a c h  
a r e a ,  e x c e p t  f o r  t h e  s o i l s  o f  t h e  C o a s t a l  P r a i r i e s  a r e a .  
R e c o v e r y  o f  a p p l i e d  P s h o w e d  l i n e a r  r e l a t i o n s h i p s  i n  m o s t  
o f  t h e  s o i l s  a n d  c u r v i l i n e a r  r e l a t i o n s h i p  i n  f e w  s o i l s  
o n l y .  A p p l i c a t i o n  o f  1 0 0  mg  P k g ~ ^  r e s u l t e d  i n  a  
d e c r e a s e d  r e c o v e r y  o f  P f r o m  a l l  s o i l s  w i t h  a l l  t h e  4 
e x t r a c t a n t s .
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. Soils of the Red River_____________________
1. Norwood sil Rapides Dean Lee Res.Sta.
2. Norwood sil Rapides J.C.Vandelick
3. Norwood sil Rapides C.F.Gainennie
A. Latanier c Rapides Dean Lee Res. Sta.
5. Norwood sil Avoyelles B.Borden
6. Norwood sil Rapides Dean Lee Res. Sta.
7. Latanier c Rapides Dean Lee Res. Sta.
8. Severn vf si Bossier Red River Valley Res. Sta
9. Severn vfsl Bossier Rowe Viola
---Alluvial Soils of the Ouachita River-------------------------
10. Hebert fsl Catahoula C.E.Meyers, Jr.
11. Hebert vfsl Catahoula A.L.Huff
12. Gallion vfsl Caldwell E.C.McGee
13. Gallion vfsl Caldwell A.B.Grigg
1A. Hebert vfsl Morehouse M.Bolin
15. Hebert vfsl Morehouse M.Bolin
16. Hebert vfsl Morehouse D.Barr
17. Hebert vfsl Morehouse W.H.Dillon
18. Hebert vfsl Morehouse G.Sawyer
— --Alluvial Soils of the Mississippi River----------- — ----------
19. Commerce sil Iberville St Gabriel Res. Sta.
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Table 1. Continued.
Expt. Soil Location Cooperator
No. (Parish)
20. Commerce sil Iberville St.Gabriel Res. Sta.
21. Convent sil St.John P.Lanneau
22. Convent sil St.Jdhn P.Lanneau
23. Commerce sil St.James C.Graugnard
24. Commerce sil Pointe Coupee Alma Plantation
25. Tunica c Tensas N.E.Res.Sta.
26 Iberia c St.Martin Wayne and Michael
Olivier
2 7 Iberia c St.Martin Wayne and Michael
Olivier
_____________ Soils of the Coastal Plain area----------------------------
28. Ora fsl East Feliciana JES Inc.of La.
29. Ruston fsl East Feliciana JES Inc.of La.
30. Ruston fsl Vernon Rosepine Res.Sta.
31. Angie vfsl Vernon Rosepine Res.Sta.
32. Ruston fsl Washington S.E.La.Res.Sta.
33. Lakeland lfs Calibome Hill Farm Res.Sta.
34. Vaucluse lfs Calibome Hill Farm Res.Sta.
35. Shubuta fsl Caliborne Hill Farm Res.Sta.
36. Shubuta fsl Calibome Hill Farm Res.Sta.
•___________Soils of the Coastal Prairies area---------------------------
37. Crowley sil Acadia R.Leonard
38. Crowley sil Acadia Rice Res.Sta.
3 9 . Crowley sil Acadia Rice Res.Sta.








41. Wrightsville sil J.Davis S.Fontenot
42. Iberia sic Iberia Iberia Res.Sta.
43. Iberia sic Iberia Iberia Res.Sta.
44. Crowley sil Acadia Rice Res.Sta.
45. Crowley sil Acadia Rice Res.Sta.
____
46. Granada sil Franklin N.E.Res.Sta.Macon Ridge 
Loc.
47. Bonn sil Franklin N.E.Res.Sta.Macon Ridge 
Loc.
48. Olivier sil Franklin N.E.Res.Sta .Macon Ridge 
Loc.
49. Providence sil East Feliciana JES Inc.of La.
50. Lexington sil Washington S. E. Res. Sta.
51. Jeanerette sil Iberia J.Russo
52. Memphis sil Lafayette L.Billeaud
53. Lexington sil East Feliciana JES Inc.of La
54. Lexington sil East Feliciana JES Inc.of La.
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Table 2.Initial level of extractable P (mg P kg )from soils determined 
by 4 extractants.






Soils of the Red River-
1. Norwood sil 8.0 6.9 118.8 67.3 14.8
2. Norwood sil 8.1 11.3 92.9 55.3 7.9
3. Norwood sil 8.0 4.8 92.9 80.2 6.3
4. Latanier c 7.4 6.2 108.2 58.1 3.1
5. Norwood sil 7.7 9.0 126.7 107.2 6.3
6. Norwood sil 7.6 13.7 214.3 176.0 24.3
7. Latanier c 7.4 13.4 75.6 74.7 12.7
8. Severn vfsl 7.4 46.9 113.1 97.9 10.3
9. Severn vfsl 6.7 30.9 127.8 115.9 43.8




10. Hebert fsl 5.8 8.1 25.6 30.2 14.8
11. Hebert vfsl 6.9 25.7 63.6 42.4 56.6
12. Gallion vfsl 4.4 44.0 84.0 56.6 62.9
13. Gallion vfsl 6.7 47.1 84.0 53.4 69.8
14. Hebert vfsl 6.3 62.9 96.0 62.9 62.9
15. Hebert vfsl 6.3 60.3 86.4 39.2 37.4
16. Hebert vfsl 6.9 25.1 65.9 43.2 56.6
17. Hebert vfsl 5.2 43.8 78.7 41.2 54.1
18. Hebert vfsl 6.4 60.3 86.4 39.2 40.3
X- 40.0 75.0 45.0 51.0
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Table 2.Continued. Extractants
Expt Soil PH Bray-I Bray-1I Double Modified
No. acid Olsen
of the Mississippi River-- ------
19. Commerce sil 5.4 6.7 113.2 161.0 10.7
20. Commerce sil 5.7 8.1 138.3 163.3 13.4
21. Convent sil 6.3 18.9 210.2 211.2 22.0
22. Convent sil 7.3 4.7 201.6 196.1 12.9
23. Commerce sil 5.9 12.1 74.9 63.4 9.1
24. Commerce sil 5.9 22.0 210.2 368.6 25.1
25. Tunica c 6.1 36.1 192.0 157.1 18.9
26. Iberia c 6.5 10.1 27.0 16.0 9.4
27. Iberia c 6.5 9.4 25.5 15.7 8.6
X- 14.0 133.0 150.0 15.0
----- ------------ Soils of the Coastal Plain area?------ -------------
28. Ora fsl 5.5 6.0 10.4 5.1 6.0
29. Ruston fsl 5.7 1.0 2.5 1.3 2.6
30. Ruston fsl 5.3 1.0 4.1 1.3 1.3
31. Angie vfsl 6.3 49.6 82.0 57.7 51.0
32. Ruston fsl 6.0 18.0 24.6 12.9 11.6
33. Lakeland lfs 5.9 25.8 29.5 18.0 21.9
34. Vaucluse lfs 6.0 18.0 25.5 13.7 16.7
35. Shubuta fsl 5.2 79.8 91.0 54.1 64.0
36. Shubuta fsl 5.3 82.4 93.4 51.5 67.0
X- 31.0 40.0 24.0 27.0
^ J   ^* A £  Am A Coastal BmaJ MMjr i a i l  i c o  a i i c o










33. Crowley ail 7.8 3.1 20.0 5.5 A.7
39. Crowley all 7.5 5.3 18.0 9.A 12.0



















A3. Iberia sic 6.5 10.1 27.0 16.0 9.A
AA. Crowley sil 7.3 1.2 6.8 3.0 A. 1
A5. Crowley sil 7.2 1.3 5.1 A.O A.O
X= 8.0 18.0 10.0 8.0
II J — •  J _ •  J nak J WWMAA gOiio
A6. Granada sil 5.9 28.3 108.2 30.9 30.9
A7. Bonn sil 6.0 30.9 108.2 30.9 33.5
A8. Olivier sil 5.9 59.2 5A.1 59.2 A3.8
A9. Providence sil 5.1 2.A 6.0 3.1 5.5
50. Lexington sil 6.6 8.1 23.1 12.1 7.A
51. Jeanerette sil 6. A 7.A 28.2 23.5 8.7
52. Memphis sil A.9 18.8 28.2 11.A 16.8
53. Lexington sil A.8 36.1 5A.1 33.5 38.6
5A. Lexington sil A.9 66.2 98.3 59.2 5A.1
X“= 28.0 56.0 29.0 27.0
ll i!
Table 3. Extractable P and Recovery of applied P with four extractants from the soils of the Red River Alluvial area.
Expt. Soil Extractable P (mE kg *) Recovery of P (X)
No. F1'
Eray-I Bray-11 Double acid Modified Olsen Bray-I Bray-11 Double acid Modified Olsen
1. Norwood sil 8.0 27.3 138.6 85.0 32.6 33.3 28.3 28.3 29.5
2. Norwood sil 8.1 28.1 112.7 73.3 30.1 24.9 31.4 32.4 36.5
3. Norwood sil 8.0 23.2 109.6 94.0 24.6 31.0 26.5 21.8 31.3
4. Latanier c 7 .4 19.9 125.4 70.7 16.0 19.2 1 28.5 19.7 19.9
5. Norwood sil 7.7 28.7 144.1 128.6 25.1 32.9 27.2 35.3 28.9
6. Norwood sil 7.6 33.4 233.2 197.2 42.1 32.2 32.7 33.6 28.6
7. Latanier c 7.4 31.5 96.3 96.6 30.2 30.8 34.5 35.9 28.4
8. Severn vfsl 7.4 69.2 138.2 116.8 33.1 38.4 42.3 31.8 39.4




132.9 63.5 39.4 42.0 27.9 35.3
Range= 19.S
05
1-69.2, 96,,3-233.2, 70,,7-197.2, 16,





J^Mean extractable P at six rates of applied P.
_2_/Mean recovery of five rates of applied P.
UlU>
Table A. Extractable P-^and Recovery^bf applied P with four extractants from soils of Ouachita River Alluvial area.
Expt. Soil pH Extractable P (mK kg'*)Ho, ®— 1 -■ — 1 ■
_Bray-I Bray-11 Double acid Modified
10. Hebert fsl 5.8 22.4 45.7 40.8 30.4
11. Hebert vfsl 6.9 46.9 86.3 64.8 73.1
12. Gallion vfsl 4.4 57.9 102.0 81.2 82.0
13. Gallion vfsl 6.7 71.5 115.0 79.9 88.6
14. Hebert vfsl 6.3 85.1 121.0 85.9 83.5
15. Hebert vfsl 6.3 82.0 107.8 58.3 58.6
16. Hebert vfsl 6.9 46.0 83.3 63.0 74.1
17. Hebert vfsl 5.2 67.5 102.4 67.4 74.1
18. Hebert vfsl 6.4 78.9 107.5 58.3 62.4 mo
LSD ,05 —  3.98
---------------
Range322,4--85.1, 45.,7-121.0, 40,.8-85.9, 30.4-88.6
r2-0.934 
C.V. -3.73
WMean extractable P at six rates of applied P.
2/Mean recovery of five rates of applied P
_____   Recovery of P
fla_yl£______ Bray-XI Double acid Modified Olsen
22.4 34.4 efghijkl 15.7 o 24.1
35.7 39.8 bcdefg 36.7 cdefghlj 27.9
24.2 29.3 klmn 43.5 bed 31.3
40.1 51.0 a 46.3 ab 30.4
37.8 41.4 bcde 38.8 cdefgh 34.7
36.7 38.0 cdefghl 33.6 efghijkl 36.1
34.2 31.2 hijklm 32.1 ghijkl 29.7
38.6 37.6 cdefghlj 44.3 abc 34.2
31.2 36.5 cdefghijk 
— 6.35/--------
33.2 fghijkl 36.9




Table 5. Extractable PJ  and Recovery”  of applied P from soils of the Mississippi River Alluvial area.
Expt. Soli pH Extractable P(mg kg”*)
No.------------------------------------------------------- - --— —
Bray-I Bray-II Double acid Modified
19, Commerce sil 5.4 25.9 • 152.3 179.3 27.9
20. Commerce sll 5.7 29.3 156.6 186.2 29.3
21. Convent sil 6.3 41.6 237.1 234.8 41.9
22. Convent sil 7.3 28.7 226.5 215.7 40.0
23. Commerce sil 5.9 35.2 99.4 83.0 28.7
24. Commerce sil 5.9 44.3 228.0 389.0 45.8
25. Tunica c 6.1 61.5 218.5 170.0 32.0
26. Iberia c 6.5 32.3 50.0 33.8 27.8
27. Iberia c 6.5 31.6 48.0 34.3 26.3
I.SD 25 - - 
-61.5,
--3.66—
.8-389.0,Range:=25.9 48.0-237.1, 33 26.3-45.8
r^O .9 9 9
C . V . % = 2 . o j
_l/Moan extractable P at six rates of applied P
1/ Mean recovery of five rates of applied P
Recovery of P (%)
sen Bray-I Bray-II Double acid Modified Olsen
32.6 34.0 32.5 27.4
36.2 32.0 40.0 25.8
37.4 44.9 39.9 31.8
38.9 41.4 34.3 46.0
36.6 43.1 34.1 34.1
36.3 33.1 33.3 33.0
41.1 45.9 21.7 21.1
35.3 39.1 28.2 28.4






1/ r y 4Table 6. Extractable P— and Recovery*!)! applied P from soils of the Coastal Plain area.
Expt.
No.
Soil PH Extractable P (mg kg-*) Recovery Of P (X)
Eray-I Bray-II Double acid Modified Olsen Bray-I Bray-II Double acid Modified Olsen
28. Ora fsl 5.5 29.5 36.6 25.6 26.3 38.9 39.6 33.8 33.2
29. Ruston fsl 5.7 26.6 29.5 26.7 22.3 38.0 61.0 39.1 33.5
30. Ruston fsl 5.3 21.3 25.3 23.3 17.8 33.9 36.3 36.3 26.6
31. Angle vfsl 6.3 70.9 106.6 78.9 72.7 36.2 39.2 37.1 35.2
32. Ruston fsl 6.0 60.6 68.8 33.7 31.8 37.8 60.9 33.6 33.6
33. Lakeland lfs 5.9 62.5 51.6 66.6 60.6 29.1 38.3 65.6 31.2
36. Vaucluse lfs 6.0 66.8 67.9 39.0 39.7 67.3 60.2 63.6 38.6
35. Shubuta fsl 5.2 96.0 115.1 78.1 81.9 30.3 63.0 62.1 30.8
36. Shubuta fsl 5.3 98.3 115.5 75.8 86.6 27.6 38.3 61.6 30.1
LSD 05=
-------------- —  3.27 ------------ ---  6.96 --------





i/Mean extractable P at six rates of applied P. 
2/Mean recovery of five rates of applied P
1/ 2/
Table 7. Extractable P-^  and Recovery of applied P from soils of the Coastal Prairies area.
Expt. Soil pH Extractable P (mg kg Recovery of P (%)
No. — —  ---— -----------— - ------  — ----------------------- -------------
-Ar_^ r[ri—  Double acid Modified Olsen Bray-I Bray-II Double acid Modified Olsen
37. Crowley sil 7.1 22.4 45. 28.5 32.2 27.2 40.2 28.0 37.9
38. Crowley sil 7.8 18.0 42.6 22.3 15.3 22.6 36.0 26.9 16.8
39. Crowley sil f. 5 24.5 42.1 30. 36.7 30.2 38.2 33.1 38.4
40. Crowley sil 6.5 29.1 44.0 28.7 31.4 31.4 35.7 24.4 28.9
41. Wrightsvi]1e 5.4 26.1 45.5 28.8 32.5 30.3 40.1 33.0 36,2
sil
42. Iberia sic 6.5 31.6 48.0 34.3 26.3 35.8 38.1 29.1 27.4
43. Iberia sic 6.5 32.3 50.0 33.8 27.8 35.4 39.1 28.2 28.4
44. Crowley sil 7.3 11.8 25.2 16.8 21.3 15.8 29.1 20.5 25.8
45. Crowley sil 7.2 10.5 27.3 17.2 19.8 13.5 38.1 • 29.4 26.0
LSD _4 07 -■ c  r\c,05 o,uo — ——
Range:= 10.5-32.3, 25.2-50, 16.8-33.8, 15.3-36.7, 13.5-35.7, 29.1-40.2, 20.4-33.1, 16.8-38
r“-CtW ,  C.”ri2
C .V. %=**. 30 12,12
_l/Means extractable P at six rates of applied P,
2/Mean recovery of five rates ol applied P
Table 8. Extractable P—^and Recovery^)! applied P from soils of the Mississippi Terrace area.
Expt.
No.
Soil pH Extractable P(mg kg *) Recovery of P (X)
Bray-I Bray-II Double acid Modified Olsen Bray-I Bray-II Double acid' Modified Oise
46. Granada sil 5.9 51.1 134,0 51.5 49.4 37.2 39.4 34.5 29.5
47. Bonn sil 6.0 52.4 131.6 50.6 48.5 35.6 39.4 31.2 26.4
48. Olivier sil 5.9 79.8 80.3 80.0 63.4 30.7 42.8 30.7 32.6
49. Providence sil 5.1 20.4 24.4 20.6 22.2 27.9 28.4 26.5 26.9
50. Lexington sil 6.6 27.4 43.1 28.7 22.5 32.5 35.9 28.1 26.7
51. Jeanerette sil 6.4 29.2 49.4 45.9 27.4 36.8 38.2 38.9 31.0
52. Memphis sil 4.9 34.2 48.2 29.0 31.4 25.3 33.3 28.7 23.9
53. Lexington sil 4.8 54.8 74.2 49.6 54.7 30.8 35.6 26.8 28.2
54. Lexington sil 4.9 87.9 121.3 75.1 62.0 34.5 39.8 25.9 12.9
05






J_/Mean extractable P at six rates of applied P.
2/Mean recovery of five rates of applied P
59
Table 9. Extractable P ^ a n d  Recovery of P with different rates of
applied P from soils of the Red River Alluvial area.
Rates of P Extractable P 
applied(ml L ) (mg kg- *)








Table 10,, Extractable P ^ a n d  Recovery of P with 
applied- P from soils of the Ouachita




P Extractable P 
(ml L ) (mg kg-1)








Means with four extractants from nine soils from each area*
6 0
Table 11. Extractable P —  and Recovery of P with different rates of
applied P from soils of the Mississippi River Alluvial area.
Rates of P Extractable P 
applied(ml L~ ) (mg kg”1)
Recovery of P 
(%)
00 .0 78.4





Table 12. Extractable P ~^and Recovery of P with different rates of 
applied P from soils of the Coastal Plain area.
Rates of P Extractable P 
applied (ml L ) (mg kg”*)








_l/Means with four extractants from nine soils from each area.
61
Table 13. Extractable P ^ a n d  Recovery of P with different rates of
applied P from soils of the Coastal Prairies area.












Table 14. Extractable P ~and Recovery of P with different rates of 
applied P from soils of the Mississippi Terrace area.
Rates of P  ^
applied (ml L )
Extractable P 
(mg kg-1)








jJMeans with four extractants from nine soils from each area.
Table 15< The Intercepts and coefficients of Linear Regression Equations between extractable P and applied,P with the four extractants for






1. Norwood sil 8.0 5.8 0.43
2. Norwood sil 8.1 8.6 0.39
3. Norwood sil 8.0 5.8 0.35**
4. Latanier c 7.4 5.0 0.35 **
5. Norwood sil 7.7 9.6 0.38**
6. Norwood sil 7.6 13.7 0.39 **
7. Latanier c 7.4 48.6 0.41**
8. Severn vfsl 7.4 48.6 0.41 **












113.9 0.45** 67.1 0.36 ** 15.5 0.34 ”
92.2 0.41** 58.9 0.29 ** 7.8 0.45”
92.2 0.35** 58.9 0.30** 7.8 0.35**
109.4 0.32** 56.3 0.29 ** 2.0 0.28”
125.0 0.38** 108.2 0.41 ** 4.0 0.28 **
216.0 0.34** 174.7 0.45 ** 23.1 0.38**
76.0 0.40** 74.3 0.45 ** 12.4 0.36 ”
114.3 0.48 98.4 0.37 ** 12.3 0.42**
128.0
**
0.50 115.7 0.34 ** 46.6 0.34”
0.997 0.997 0.980
1.64 2.07 7.39
** Significant at IX level of probability.
Table 16. The Intercepts and coefficients of Linear Regression Equations between extractable P and applied P with the four extractants for












a b a b a b a b
10. Hebert fsl 5.8 6.9 0.31** 1.4
»»
0.39 27.1 0.27** 11.4 0.38 **
11. Hebert vfsl 6.9 24.8 0.44** 65.7
**
0.41 42.6 0.44** 54.1 11
12. Gallion vfsl 4.4 45.5 0.24** 83.6
**
0.37 59.4 0.44** 62.9 II
13. Gallion vfsl 6.7 46.2 0.51** 82.9
**
0.64 54.2 0.51** 69.6 11
14. Gallion vfsl 6.3 63.9 0.42** 94.9
»*
0.52 63.5 0.45** 64.5 II
15. Hebert vfsl 6.3 61.5 0.41** 89.7
*¥
0.36 41.5 0.34** 39.5 II
16. Hebert vfsl 6.9 25.5 0.43** 68.4
**
0.30 43.1 0.40** 55.1 11
17. Hebert vfsl 5.2 43.8
. - **0.47 78.2
¥¥
0.48 42.6 0.50** 56.4 11


















** Significant at 1% level of probability.
Table 17. The Intercepts and coefficients of Linear Regression Equations between extractable P and applied P with four extractants for











a b a b a b a b
19. Commerce sil 5.4 7.5 0.37** 135.6 0.34 ** 162.8 0.33** 9.6 0.37 **
20. Commerce sil 5.7 9.1 0.40** 140.4 0.33 ** 165.8 0.41** 13.1 0.32 **
21. Convent sil 6.3 19.0 0.45** 210.0 0.54 ** 212.6 0.44** 20.5 0.43 **
22. Convent sil 7.3 3.1 0.51** 202.3 0.49 ** 198.3 0.35** 14.4 0.51**
23. Commerce sil 5.9 11.1 0.48** 78.2 0.42 ** 65.1 0.36** 10.8 0.36**
24. Commerce sil 5.9 21.5 0.45** 213.4 0.29 ** 368.5 0.40** 24.8 0.42**
25. Tunica c 6.1 34.3 0.55** 194.3 0.48 ** 158.2 0.24** 17.8 0.28**
26. Iberia c 6.5 9.6 0.46** 28.6 0.43 ** 14.1 0.40** 7.4 0.41**
27. Iberl c 6.5 8.2 0.47** 26.8 0.42 ** 13.5 0.42** 6.3 0.41**
2 r “ 0.995 0.999 0.999 0.991
c.v.z- 4.48 1.66 1.41 5.22
** Significant at 1J level of probability.
Table 18. The Intercepts and coefficients of Linear Regression Equations between extractable P and applied P with four extractants for











a b a b a b a b
28. Ora fsl 5.5 6.2 0.47** 9.8 0.49 ** 3.7 0.44 ** 6.5 0.40**
29. Ruston fsl 5.7 -.7 0.51** 1.4 0.56 ** 2.7 I t 3.9 0.37 **
30. Ruston fsl 5.3 0.5 0.41** 5.3 0.40 ** 1.3 I t -1.2 0.38 **
31. Angie vfsl 6.3 49.1 0.44** 83.9 0.41 ** 56.9 t t 50.1 0.45 **
32. Ruston fsl 6.0 19.2 0.42** 25.8 0.46 ** 11.7 «r 11.7 0.40 **
33. Lakeland lfs 5.9 27.2 0.31** 31.6 0.40 ** 22.4 t t 23.0 0.35 **
34. Vaucluse lfs 6.0 17.9 0.58** 26.3 0.43** 17.0 i t 17.7 0.44 **
35. Shubuta fsl 5.2 81.1 0.30** 94.2 0.42 ** 56.1 t t 17.7 0.44 **
36. Shubuta fsl 5.3 83.8 0.29 ** 95.5 0.40 ** 53.8 i t 67.8 0.33 **
2 r - 0.997 0.997 0.992 0.996
C.V.Z- 3.40 3.84 5.33 4.60
** Significant at 1% level of probabilty.
Table 19. The Intercepts and coefficients of Linear Regression Equations between extractable P and applied P with four extractants for
soils of the Coastal Prairies area.
Expt. Soil pH Bray-I Bray-II Double acid Modified Olsen
No. Y=a+bx Y*a+bx Y-a+bx Y-a+bx
a b  a b  a b  a b
37. Crowley sil 7.1 4.4 0.36** 21.9 0.46** 9.6 0.38 ** 9.2 0.46
38. Crowley sil 7.8 0.9 0.34** 19.4 I I 4.5 0.36 ** 3.8 0.23
39. Crowley sil 7.5 3.3 0.34 ** 19.0 I I 8.9 0.42 ** 9.7 0.54
40. Crowley all 6.5 8.3 0.42** 20.9 I t 12.0 0.33 ** 10.0 0.43
41. Hrightsvllle
all
5.4 3.3 0.45 ** 22.4 I I 6.1 0.45 ** 11.9 0.41
42. Iberia sic 6.5 8.2 0.47** 24.9 II 13.5 0.42 ** 6.3 0.40
43. Iberia sic 6.5 9.6 0.46 ** 22.7 I I 14.1 0.40 ** 7.3 0.41
44. Crowley sil 7.3 -.5 0.25 ** 2.0 I I 2.2 0.27 ** 1.6 0.40
















** Significant at 12 level of probability.
Table 20. The Intercepts and coefficients of Linear Regression Equations between extractable P and applied P with four extractants for












a b a b a b a b
46. Granada all 5.9 28.1 0.46** 105.4 0.57 ** 31.6 0.40 ** 29.2 0.40 **
47. Bonn sil 6.0 31.4 0.42** 108.5 0.46 ** 30.1 0.41 ** 34.7 0.28**
48. Olivier sil 5.9 54.8 0.50** 52.9 0.55 ** 54.7 0.51 ** 44.2 0.38**
49. Providence sil 5.1 0.11 0.41** 5.6 0.38** 0.6 0.40 ** 4.8 0.35 **
50. Lexington sil 6.6 7.9 0.39** 25.4 0.35 ** 11.8 0.34 ** 9.1 0.27**
51. Jeanerette sil 6.4 8.9 0.41** 30.7 0.38** 25.7 0.41 ** 8.6 0.38**
52. Memphis sil 4.9 18.8 0.38 ** 28.3 0.40** 11.3 0.35 ** 16.7 0.29**
53. Lexington sil 4.8 18.8 0.38** 56.8 0.35 ** 34.6 0.30 ** 40.3 0.29 **
54. Lexington sil 4.9 65.3 0.45’* 100.9 0.41 ** 59.1 0.32 ** 54.0 0.16 **
2
r - 0.995 0.998 0.994 0.993
C .v .z- 4.60 2.63 4.43 4.43
** Significant at I X  level of probability.
Table.21. The Intercepts and coefficients of Regression Equations between Recovery o










1. Norwood sil 8.0 34.11 0.C9* — 0.84 8.38 0.43** -- 0.92
2. Norwood sil 8.1 33.10 0.08* — 0.85 29.37 0.14 --- 0.24
3. Norwood sil 8.0 33.40 0.08* — 0.85 17,. 41 0.56** -0.004* 0.98
A. Latanier c 7.4 15.46 • 0.13 — 0.43 11.29 0.97* -0.008* 0.94
5. Norwood sil 7.7 31.93 0.34* -G.003* 0.90 23.14 0.16 --- 0.71
6. Norwood sil 7.6 19.84 0.71 -0.005 0.87 46.67 -0.12 --- 0.93
7. Latanier c 7.4 40.16 -0.05 ---- 0.70 44.81 -0.06 --- 0.79
8. Severn vfsl 7.4 52.78 -0.11* ---- 0.87 42.25 0.43 -0.004 0.89
9. Severn vfsl 6.7 55.40 -0.14** ___ 0.94 45.57 0.18 -0.001 0.46
**,* Significant at 1% and 5% levels of probability.
P and applied P in soils of
Double acid Modified Olsen
b| bji r^ a b n
28..17 0.,09 --- 0.,21 17..82 0.73 0.006 0.73
52,.06 -0.,22 --- 0,,63 30,,12 0.51* -0.003* 0.94
15..01 0,.31 -0.002 0.,99 41..54 -0.07* --- 0.78
16..29 0..12** --- 0.,97 15,,90 0.13 . --- 0.57
15,.21 1..11 -0.009 0,,94 21,.47 0.22 ---- 0.65
16,.34 0..77* -0.005* 0,.98 28,.08 0.10 ---- 0.73
39.,97 0.,05 ---- 0.,37 30,.77 0.06 ---- 0.49
39..63 -0,,03 ---- 0..49 55,.40 -.14** ---- 0.94
31.,77 0.,03 ___ 0.,43 55,.07 -.21** ___ 0.98
Table.22, The intercepts and coefficients of Repression Equations between Recovery of P and applied V in soils of the

















10. Hebert fsl 5.8 19.80 0.12 0.47 38.3 -0.02 --- 0.50 7.69 0.18 0.45 18.28 0.18 --- 0.58
11. Hebert vfsl 6.9 39.98 0.05 0.52 58.05 -0.17 --- 0.84 41.60 0.04 0.10 35.85 -0.04 --- 0.13
12. Gallion vfsl 4.4 34.97 -0.09* 0.78 31.60 0.06 --- 0.38 65.88 -0.23** 0.96 21.11 0.63* -0.005* 0.96
13. Gallion vfsl 6.7 45.25 0.05 0.50 56.54 0.06 --- 0.51 63.14 -0.13* 0.77 17.33 0.68* -0.005* 0.94
14. Gallion vfsl 6.3 49.14 -0.06 0.52 45.25 0.07 --- 0.67 48.41 -0.03 0.50 43.12 -0.02 --- 0.05
15. Hebert vfsl 6.3 47.66 -0.06 0.50 58.14' -0.21 --- 0.89 49.86 -0.16** 0.94 48.26 -0.08 --- 0.37
16. Hebert vfsl 6.9 38.22 0.05* 0.83 48.63 -0.19* --- 0.99 34.54 0.06 0.33 37.94 -0.04 --- 0.06
17. Hebert vfsl 5.2 42.61 0.06 0.17 — 2.85 1.76* -0.01* 0.93 56.65 -0.06 0.25 34.08 0.11 --- 0.13
18. Hebert vfsl 6.4 38.30 -0.02 0.50 51.16 -0.12 --- 0.40 47.33 -0.12** 0.98 44.89 -0.01 --- 0.10
**,* Significant at 1% and 5% levels of probability.
Table.23. The intercepts and coefficients of Regression Equations between Recovery of- T and applied P in soils of the








bl bU r2 a
Double acid





19. Commerce sil 5.4 41.99 -0.05* 0.75 47.71 -0.11
--- 0.29 48.35 -0.16** 0.92 25.05 0.11 0.72
20. Commerce sil 5.7 47,96 -0.08* 0.85 46.33 -0.13
--- 0.32 56.82 -0.16** 0.98 19.88 0.39* -0.002 0.96
21. Convent sil 6.3 42.08 0.05 0.12 54.54 -0.01
--- 0.10 36.52 0.55* -0.005* .0.90 34.08 0.07 --  0.66
22. Convent sil 7.3 36.30 0.17** 0.98 50.48 -0.01
--- 0.17 49.75 -0.14** 0.91 49.40 0.35** -0.004**0.
23. Commerce sil 5.9 11.79 0.18** 0.98 64.24 -0.21*
--- 0.86 48.64 -0.13 0.93 48.61 -0.13 0.93
24. Commerce sil 5.9 39.59 0.07 . 0.55 58.49 -0.31*
--- 0.81 8.14 1.25 -0.01 0.99 24.45 0.50 -.00038 0.99
25. Tunica c 6.1 42.85. 0.10 0.59 64.54 -0.16
--- 0.94 15.05 0.51 -0.004 0.87 21.06 0.07 0.31
26. Iberia c 6.1 38.40 0.07 0.19 50.95 -0.06
--- 0.25 25.94 0.13 -- 0.81 22.24 0.20* 0.87
27. Iberia c 6.5 36.73 0.10* 0.81 39.18 0.37* -0.C03* 0.94 24.51
0.17** -- 0.98 21.27 0,19 --  0.90
**,* Significant at 1% and 5X levels of probability.





28. Ora fsl 5.5
29. Ruston fsl 5.7
30. Ruston fsl 5.3
31. Angie vfsl 6.3
32. Ruston fsl 6.0
33. Lakeland lfs 5.9
34. Vaucluse lfs 6.0
35. Shubuta fsl 5.2
36. Shubuta fsl 5.3
B ra y -I
a bl bll r2
45.97 0.012 --- 0.10
36.98 0.14 ---■ 0.52
27.12 0.51** -0.004** 0.98
20.21 0.79** -0.005** 0.99
40.98 0.27* -0.003 0.97
41.47 -0.11 --- 0.93
43.94 0.47* -0.003* 0.93
46.04 -0.16 --- 0.70
39.28 -0.10 ___ 0.75
**,* Significant at 1% and 5% levels of probability.
Equations between Recovery of P and applied P in soils of
Bray- n Double acid
a b i r2 a bl
43 .23 0 .07 0 .62 25.12 0 .62*
41.04 0 ,14 0 .23 40 .65 0 .28*
47.31 - 0 . 0 6 0 .49 32.7 0 .43*
55 .10 - 0 . 1 3 0 .94 53.43 - 0 . 1 5 *
51.94 - 0 . 0 5 0 .24 34.29 0 .10
53.71 -0 . 1 3 * 0 . 80 63.58 0 . 15
54.81 -0 . 1 1 0 .51 50 .70 0 .24*
66 .14 - 0 . 2 4 * * 0 .9 8 54.91 -0 .0 9 *
53 ,70 -0 .1 3 * 0 . 80 56.52 - 0 . 1 1
Modified Olsen
bll r2 a bl r2
-0.005* 0.90 36.67 0.05 0.10
-0.002* 0.89 43.72 -0.06 0.25
-0,003* 0.95 5.41 1.21 0.32
---- 0.74 37.04 0.09 0.22
---- 0.27 28.03 0.24 0.18
---- 0.68 37.94 -0.01 0.20
-0.003* 0.99 48.38 -0.03 0.15
---- 0.76 42.09 -0.09* 0.84
__ 0.70 40.16 -0.07 0.79















r2 a bl r2
37. Crowley sil 7.1 23.7 0.15** 0.87 44.2 0.07* 0.38 26.2 0.12** 0.73 37.5 0.13** 0.76
00 Crowley sil 7.8 18.3 I t  t t 39.1 I t 24.8 t t " 12.1 I t t t
39. Crowley sil 7.5 27.3 t t  t t 4].8 " I t 32.2 t t 38.1 t t I t
40. Crowley sil 6.5 28.8 t t  t t 38.8 t t 21.8 t t 26.7 I t I I
41. Wrightsville
sil
5.4 27.5 t t  t t 44.0 t t 32.1 t t 35.4 I t I t
42. Iberia sic 6.5 34.0 t t  t t 41.7 " 27.4 t t 24.8 I t t t
43. Iberia sic 6.5 33.6 t t  t t 42.8 t t 26.4 I t 25.9 t t f t
44. Crowley sil 7.8 10.1 I I  t t 30.8 I t 17.16 t t " 22.9 t t t t
45. Crowley sil 7.2 7.3 t t  t t 41.6 t t 17.0 t t " 23.1 t t t t
**,* Significant at 1% and 5% levels of probability.
Table.26, The Intercepts and coefficients of Regression Equations between Recovery of P and applied P in soils of the
Mississippi Terrace area.
Expt. Soli pH Bray-I Bray-II Double acid Modified Olsen
No. a bl '>11 - r2 a bl bll r2 a bl bll r2 a hi bll r2
46. Granada sil 5.9 29.0 0.56** -0.004* 0.98 0.9 1.47* -0.009* 0.95 42.2 -0.02 -- 0.10 31.5 0.06
--- 0.13
47. Bonn all 6.0 13.1 0.55* -0.003* 0.97 49.6 -.04 -- 0.46 10.3 0.94 -0.007* 0.98 38.8 0.12* --- 0.82
48. Olivier sil 5.9 17.1 0.33** --- 0.93 45. 0.08* -- 0.68 17.4 0.33** -- 0.93 27.1 0.49* -0.004* 0.87




Lexington 6.6 39.1 -0.01 -- 0.10 53.7 -0.18** -- 0.97 23.9 0.39** -0.003* 0.97 39.4 -0.12** --- 0.98
51.
sil
Jeanerette 6.4 29.3 0.70* -0.006 0.96 60.6 -0.25* -- 0.74 54.9 -0.14* -- 0.85 16.3 0.82** -0.007* 0.97
52.
s 11 
Memphis sil 4.9 20.0 0.39* -0.003* 0.95 38.9 0.02 -- 0.10 23.7 0.39** -0.003* 0.98 26.3 0.04 -- 0.17





4.9 12.1 1.02** -0.007** 0.98 56.5 -0.14 --- 0.62 18.1 0.48 -0.004* 0.93 9.0 0.24* -0.002* 0.92




















Applied P (mg kg“ )
♦ ■■»"»  Bray-I, r2=0.99
Double acid,r =0.99
extractable P and applied P in two soils of the Red River
4 —♦— ♦ Bray-II,r =0.99 
O-Q-SModified Olsen,r^=0.98
Red River


























Fig.2. The relationships between extractable P and applied P in two soils of the Red River
Alluvial Area.

















♦ Bray-II,r^-0.99Bray-I , r z=0. 99  , — -
*-*"*Double acid,r 2=0.990 - 0 - 0  Modified Olsen,r^= 0 .99



















Applied P (mg kg ) 
+  Bray-I, r2=0.99
*"*"*Double acid,r2=0.99
♦ Bray-II,r2=0.99 
O-O-fi Modified Olsen,r2=0. 99





















Applied P (mg kg )
Bray-I,r2=0.99 Bray-II,r2=0.99
* -*~H Double acid,r2=0.99 0 - 0 - 0  Modified Olsen,r2=0.99






















Applied P (mg kg~*)
♦  * Bray-I,r2=0.99 ♦ Bray-II,r^=0 .99
Double acid,r2=0.99 °-G-S Modified Olsen,r2=0.99




















Applied P (mg kg ) 
♦. Bray-I,r2=0.99
H--M— H  Double acid,0.99 —
Bray-II,r20.99 
O-O-eModified Olsen,r^O.99
Fig.7. The relationships between extractable P and applied P in two soils of the Coastal stal
Plain area.
Vaucluse lfs
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P in nine selected soils of the Coastal Prairies 



















Norwood sil,pH 7.6, r -0.98
32 .5H









Applied P (mg kg *)
4020
Fig. 15. The relationship between applied P and recovery of P in two
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Fig. 17. The relationship between applied F and recovery of P in two
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Fig. 18. The relationship between applied P and recovery of P in two
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Fig. 19. The relationship betwwen applied P and recovery of P in two
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Fig. 20. The relationship between applied P and recovery of P in 





















Granada sil,pH 5.9,r -0.98




Applied P (mg kg *)
Fig. 21. The relationship between applied P and recovery of P in two
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Fig. 22. The relationship between applied P and recovery of P in two
selected soils of the Mississippi Terrace area with the
Modified Olsen solution.
PHOSPHORUS SORPTION/DESORPTION 
CHARACTERISTICS OF SELECTED SOILS 
OF L O U I S I A N A . ! /
B h u i y a n ,  L .  R. , J .  E .  S e d b e r r y ,  J r . ,  M. C.  A m a c h e r ,
B.  J .  M i l l e r ,  J .  F .  F o n t e n o t ,  K.  L .  K o o n c e  a n d
W. H. P a t r i c k - ! /
ABSTRACT
I n v e s t i g a t i o n s  w e r e  c o n d u c t e d  o n  p h o s p h o r u s  s o r p t i o n  
a n d  d e s o r p t i o n  i n  t e n  s e l e c t e d  s o i l s  o f  L o u i s i a n a .  S o i l  
s a m p l e s  w e r e  i n c u b a t e d  w i t h  0 . 0 0 5  M Ca(N 0 3 ) 2  s o l u t i o n  c o n ­
t a i n i n g  P f r o m  0 t o  2 0 0  mg k g ” ^ a s  Ca H 2 ( P O ^ ) 2  ' H2 O a t  
2 5 ° C  a n d  a t  a  s o i l  t o  s o l u t i o n  r a t i o  o f  1 : 1 0  f o r  1 t o  14
- ^ / c o n t r i b u t i o n  t o  Agr o no my  D e p a r t m e n t ,  L o u i s i a n a  S t a t e  
U n i v e r s i t y ,  B a t o n  R o u g e ,  L a .  7 0 8 0 3 .
- ^ G r a d u a t e  s t u d e n t ,  P r o f e s s o r ,  A s s t .  P r o f e s s o r ,  P r o f e s s o r ,  
D e p a r t m e n t  o f  A g r o n o m y ,  P r o f e s s o r ,  D e p a r t m e n t  o f  H o r t i ­
c u l t u r e ,  P r o f e s s o r ,  E x p e r i m e n t a l  S t a t i s t i c s  a n d  Boyd 
P r o f e s s o r ,  L a b o r a t o r y  f o r  W e t l a n d  S o i l s  a n d  S e d i m e n t s ,  
L o u i s i a n a  S t a t e  U n i v e r s i t y ,  B a t o n  R o u g e ,  L a .  7 0 8 0 3 .  
C u r r e n t  a d d r e s s  o f  s e n i o r  a u t h o r :  S e n i o r  S c i e n t i f i c
O f f i c e r ,  B a n g l a d e s h  R i c e  R e s e a r c h  I n s t . ,  G.  P .  0 .  Box 
9 1 1 ,  D h a k a ,  B a n g l a d e s h .
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d a y s .  L i n e a r  r e g r e s s i o n  e q u a t i o n s  w e r e  d e v e l o p e d  f o r  
p r e d i c t i n g  s o l u t i o n  P a t  1 t o  1 4  d a y s  w i t h  t h e  8 r a t e s  o f  
P a p p l i c a t i o n .  P h o s p h o r u s  s o r p t i o n  i s o t h e r m s  c o n s t r u c t e d  
b y  p l o t t i n g  l o g  o f  P s o r b e d  a g a i n s t  l o g  o f  P r e m a i n i n g  i n  
s o l u t i o n  s h o w e d  s t r a i g h t  l i n e  r e l a t i o n s h i p  i n  a l l  s o i l s ,  
e x c e p t  t h e  C r o w l e y  s i l t  l o a m .  T h e r e f o r e ,  s i m p l e  l i n e a r  
r e g r e s s i o n  e q u a t i o n s  w e r e  d e v e l o p e d  t o  e s t i m a t e  t h e  
p a r a m e t e r s  o f  t h e  F r e u n d l i c h  e q u a t i o n  f o r  p r e d i c t i n g  
s o r b e d  P f o r  d e s i r e d  l e v e l s  o f  P i n  s o l u t i o n .
P h o s p h o r u s  t r e a t e d  s o i l s  a f t e r  14  d a y s  o f  s o r p t i o n  
s t u d y  w e r e  s e q u e n t i a l l y  e x t r a c t e d  w i t h  50  m l  o f  0 . 0 0 5  M 
Ca(NC> 3 ) 2  s o l u t i o n  t o  e s t i m a t e  t h e  q u a n t i t i e s  o f  P 
d e s o r b e d .  P h o s p h o r u s  r e l e a s e d  f r o m  s o r b e d  s i t e s  d e c r e a s e d  
w i t h  t i m e .  T h e  l i n e a r  r e g r e s s i o n  m o d e l s  d e v e l o p e d  f o r  
p r e d i c t i n g  t h e  c h a n g e s  i n  s o r b e d  P d u e  t o  d e s o r p t i o n  o f  P 
a c c o u n t e d  f o r  h i g h  v a r i a b i l i t i e s  a t  d i f f e r e n t  e x t r a c t i o n  
t i m e s ,  w i t h  e x c e p t i o n  o f  t h e  C r o w l e y  s i l t  l o a m  w h i c h  
r e l e a s e d  n o  P t o  s o l u t i o n .  P h o s p h o r u s  s o r b e d  f r o m  
a p p l i c a t i o n  o f  1 5 0  a n d  2 0 0  mg P k g - '*- g e n e r a l l y  r e l e a s e d  
g r e a t e r  q u a n t i t i e s  o f  P t o  s o l u t i o n  t h a n  f r o m  o t h e r  l o w e r  
r a t e s  o f  P a p p l i c a t i o n .  T h e  S e v e r n  v e r y  f i n e  s a n d y  l o a m ,  
R u s t o n  f i n e  s a n d y  l o a m  a n d  S t e r l i n g t o n  v e r y  f i n e  s a n d y  
l o a m  r e l e a s e d  r e l a t i v e l y  h i g h e r  a m o u n t s  o f  P f r o m  s o r b e d  
s i t e s  t h a n  f r o m  t h e  o t h e r  s o i l s ,  p r o b a b l y  d u e  t o  t h e i r  
l i g h t  t e x t u r e .  The  L a f i t t e  m u c k ,  f o l l o w e d  b y  t h e  C r o w l e y  
s i l t  l o a m  r e l e a s e d  t h e  l e a s t  a m o u n t s  o f  P f r o m  s o r b e d
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s i t e s .  H o w e v e r ,  s o l u b i l i t y  o f  P w a s  g r e a t e r  w h e n  P w a s  
a d d e d  t o  s o i l  t h a n  w h e n  P w a s  r e l e a s e d  f r o m  s o i l s .
INTRODUCTION
An a d e q u a t e  p h o s p h o r u s  c o n c e n t r a t i o n  i n  t h e  s o i l  
s o l u t i o n  i s  i m p o r t a n t  f o r  s a t i s f a c t o r y  p l a n t  g r o w t h .  
P h o s p h o r u s  m o v e s  f r o m  s o i l  t o  t h e  r o o t  s u r f a c e  b y  
d i f f u s i o n ,  a n d  t h e  c o n c e n t r a t i o n  o f  P i n  s o i l  s o l u t i o n  
d e t e r m i n e s  t h e  d i f f u s i o n  g r a d i e n t  ( F ox  a n d  K a m p r a t h ,  1 9 7 0 ;  
F o n t e s  a n d  W i l c o x ,  1 9 8 3  a n d  B a r r o w ,  1 9 7 9 ) .  F e r t i l i z e r  P 
i s  a p p l i e d  t o  s o i l s  t o  i n c r e a s e  t h e  s o l u t i o n  P t o  t h e  
d e s i r e d  l e v e l s ,  b u t  o n l y  a  s m a l l  p r o p o r t i o n  o f  t h e  a p p l i e d  
P b e c o m e s  a v a i l a b l e  t o  p l a n t s .  B o t h  a d s o r p t i o n  a n d  
s e c o n d a r y  p r e c i p i t a t i o n  r e a c t i o n s  a r e  k n o w n  t o  b e  r e s p o n ­
s i b l e  f o r  c o n v e r t i n g  a p p l i e d  P i n t o  f o r m s ,  n o t  r e a d i l y  
a v a i l a b l e  t o  p l a n t s  ( L a r s e n ,  1 9 6 7 ;  V e i t h  a n d  S p o s i t o ,
1 9 7 7 ) .  P h o s p h a t e  a d s o r p t i o n  r e p r e s e n t s  a  p h y s i o - c h e m i c a l  
a n i o n  e x c h a n g e  p r o c e s s ,  w h e r e b y  a d s o r b e d  a n i o n s  a r e  
e x c h a n g e d  f o r  P ( R a j a n  a n d  W a t k i n s o n ,  1 9 7 6 ) .  S o i l s  d i f f e r  
g r e a t l y  i n  t h e i r  c a p a c i t i e s  t o  a d s o r b  P (Fox e t  a l . ,  1 9 7 4 ;  
N i s h i m o t o  e t  a l . ,  1 9 7 7 )  a n d  p l a n t s  d i f f e r  i n  t h e i r  q u a n t i ­
t a t i v e  r e q u i r e m e n t s  f o r  P ( A s h e r  a n d  L o n g e r a g a n ,  1 9 6 7 ) .
P h o s p h o r u s  s o r p t i o n  i s o t h e r m  h a v e  b e e n  s u g g e s t e d  b y  
m a n y  i n v e s t i g a t o r s  ( F o x  a n d  K a m p r a t h ,  1 9 7 0 ;  F o n t e s  a n d  
W i l c o x ,  1 9 8 3 ;  B e c k w i t h ,  1 9 6 5 )  t o  d e t e r m i n e  t h e  a m o u n t  o f
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a d d e d  P r e q u i r e d  t o  b r i n g  t h e  c o n c e n t r a t i o n  o f  P i n  s o i l  
s o l u t i o n  t o  a  l e v e l  w h i c h  i s  o p t i m u m  f o r  m a x i m u m  p l a n t  
g r o w t h .  S u c h  s o r p t i o n  i s o t h e r m  t a k e s  i n t o  a c c o u n t  b o t h  
i n t e n s i t y  a n d  c a p a c i t y  f a c t o r s  w h i c h  a r e  c o n s i d e r e d  t o  b e  
i m p o r t a n t  f o r  p r e d i c t i n g  t h e  a m o u n t  o f  s o i l  P r e q u i r e d  f o r  
m ax im u m  p l a n t  g r o w t h .  I f  t h e  c r i t i c a l  s o l u t i o n  l e v e l  f o r  
p l a n t  g r o w t h  c a n  b e  i d e n t i f i e d ,  P - s o r p t i o n  i s o t h e r m  c a n  b e  
u s e d  f o r  p r e d i c t i n g  f e r t i l i z e r  P ,  n e e d e d  t o  a d j u s t  t h e  
s o i l  s o l u t i o n  P t o  a  l e v e l  w h i c h  i s  m a x i mu m  f o r  t h e  y i e l d  
o f  a  c r o p .
P h o s p h o r u s  s o r p t i o n / d e s o r p t i o n  i s o t h e r m s  f o r  t e n  
s e l e c t e d  s o i l s  o f  L o u i s i a n a  w e r e  d e t e r m i n e d .  T h e  o b j e c ­
t i v e s  o f  t h e  s t u d i e s  w e r e :  t o  d e t e r m i n e  t h e  r e l a t i o n s h i p
b e t w e e n  s o r b e d  P a n d  s o l u t i o n  P;  t o  d e t e r m i n e  P s o r p t i o n /  
d e s o r p t i o n  c h a r a c t e r i s t i c s  o f  t h e  s o i l s  a n d  t o  f i t  a n  
a p p r o p r i a t e  e m p i r i c a l  m o d e l  t o  t h e  s o r p t i o n / d e s o r p t i o n  
d a t a .
LITERATURE REVIEW
M a i n t a i n i n g  a  c r i t i c a l  c o n c e n t r a t i o n  o f  p h o s p h o r u s  
(P)  i n  t h e  s o i l  s o l u t i o n  i s  i m p o r t a n t  f o r  a d e q u a t e  g r o w t h ,  
s i n c e  P m o v e s  t o  t h e  r o o t  s u r f a c e  b y  d i f f u s i o n ,  a n d  t h e  
s o l u t i o n  c o n c e n t r a t i o n  d e t e r m i n e s  t h e  d i f f u s i o n  g r a d i e n t  
(Fox  a n d  K a m p r a t h ,  1 9 7 0 ;  F o n t e s  a n d  W i l c o x ,  1 9 8 3 ;  B a r r o w ,  
1 9 7 9 ) .  F o n t e s  a n d  W i l c o x  ( 1 9 8 3 )  e m p h a s i z e d  t h a t  a m o n g
1 0 0
o t h e r  f a c t o r s  i n f l u e n c i n g  P f l u x  t o  t h e  r o o t s ,  c o n c e n t r a ­
t i o n  o f  P i n  s o i l  s o l u t i o n  i s  t h e  o v e r r i d i n g  f a c t o r .  T h e  
a u t h o r  f o u n d  t h a t  P c o n c e n t r a t i o n  i n  s o i l  s o l u t i o n  w a s  
c o n t r o l l i n g  P u p t a k e  b y  t o m a t o  p l a n t s .  J o n e s  a n d  B e n s o n  
( 1 9 7 5 )  s h o w e d  t h a t  s o l u t i o n  P c o n c e n t r a t i o n  d e t e r m i n e d  P 
u t i l i z a t i o n  b y  c o r n .  U p t a k e  o f  P b y  p l a n t s  d e p e n d s  o n  
c o n c e n t r a t i o n  o f  P i n  s o i l  s o l u t i o n  a r o u n d  t h e  r o o t  s u r ­
f a c e  ( N a i r  a n d  M e n g e l ,  1 9 8 4 ) .  T h e r e f o r e ,  f e r t i l i z e r  P 
r a t e s  s h o u l d  b e  d e s i g n e d  t o  a d j u s t  t h e  e q u i l i b r i u m  
s o l u t i o n  l e v e l  t o  t h e  c r i t i c a l  l e v e l  f o r  t h e  c r o p  i n  
q u e s t i o n .
F e r t i l i z e r  P i s  a p p l i e d  t o  s o i l  t o  i n c r e a s e  s o l u t i o n  
P a n d  l a b i l e  P ,  s o  a s  t o  m a i n t a i n  a n  a d e q u a t e  P s u p p l y  t o  
t h e  p l a n t  t h r o u g h o u t  i t s  g r o w t h  c y c l e .  T h e  r o l e  o f  t h e  
l a b i l e  f r a c t i o n  i s  p r i m a r i l y  t o  r e n e w  P r e m o v e d  f r o m  t h e  
s o i l  s o l u t i o n  b y  p l a n t  r o o t s  ( F o n t e s  a n d  W i l c o x ,  1 9 8 3 ) .  
B u t  w h e n  f e r t i l i z e r  P i s  a p p l i e d  t o  t h e  s o i l s ,  o n l y  a  
s m a l l  p r o p o r t i o n  o f  t h e  P b e c o m e s  a v a i l a b l e  t o  p l a n t s .  
T h e  g e n e r a l  c o n s e n s u s  o n  t h e  r e a c t i o n  o f  P w i t h  s o i l  i s  
t h a t  b o t h  a d s o r p t i o n  a n d  s e c o n d a r y  p r e c i p i t a t i o n  a r e  
i n v o l v e d  ( L a r s e n ,  1 9 6 7 ;  V e i t h  a n d  S p o s i t o ,  1 9 7 7 ) .  T h e  
r e a c t i o n  b e t w e e n  s o i l  a n d  P c o n t i n u e s  f o r  a  l o n g  t i m e  a t  a  
d e c r e a s i n g  r a t e .  T h e  c o n t i n u i n g  r e a c t i o n  b e t w e e n  s o i l  a n d  
P c o n s i s t s  o f  a n  i n i t i a l  r a p i d  r a t e  f o l l o w e d  b y  a  s l o w e r  
r a t e  s t e p  ( B a r r o w ,  1 9 7 9 ) .  P h o s p h o r u s  a d s o r p t i o n  r e p r e ­
s e n t s  a  p h y s i o - c h e m i c a l  a n i o n  e x c h a n g e  p r o c e s s ,  w h e r e b y
1 0 1
a d s o r b e d  a n i o n s ,  s u c h  a s  SO^,  S i O ^ ,  a n d  OH g r o u p s  a r e
e x c h a n g e d  f o r  P ( R a j a n  a n d  W a t k i n s o n ,  1 9 7 6 ) .  A d s o r p t i o n  
o f  P a s  w e l l  a s  o t h e r  a n i o n s  i n c r e a s e s  n e t  n e g a t i v e  c h a r g e  
o n  t h e  s u r f a c e  o f  t h e  s o i l  ( H i n g s t o n  e t  a l . ,  1 9 7 2 ;  B a r r o w ,  
1 9 7 8 ;  S h a w h n e y ,  1 9 7 4 ) .  A c c o r d i n g  t o  R i e m s k i j k  a n d  Van d e r  
( 1 9 8 4 )  f o r m a t i o n  o f  c o a t i n g s  o f  m e t a l  p h o s p h a t e  o n  m e t a l  
o x i d e  p a r t i c l e s  c o n s t i t u t e s  t h e  m e c h a n i s m  o f  P a d s o r p t i o n  
p r o c e s s .
A n u m b e r  o f  f a c t o r s  a f f e c t  t h e  s o r p t i o n / d e s o r p t i o n  o f
P .  S u c h  f a c t o r s  a r e  s o i l  pH ( B a j w a ,  1 9 8 1  a n d  H i n g s t o n  e t
a l . ,  1 9 7 2 ) ,  s o i l  t y p e  ( F i x e n  a n d  L u d w i c k ,  1 9 8 2 a ;  R y a n  e t  
a l . ,  1 9 8 5 ) ,  s o i l  m o i s t u r e  ( B a r r o w ,  1 9 7 8 ) ,  o r g a n i c  m a t t e r  
( B l o o m ,  1 9 8 1 ) ,  t e m p e r a t u r e  ( G a r d n e r  a n d  J o n e s ,  1 9 7 3 ) ,  
w e a t h e r i n g  o f  s o i l  ( H o l f o r d  a n d  M a t t i n g l y ,  1 9 7 5 a ;  R y an  e t  
a l . ,  1 9 8 5 )  a n d  s o i l  m a n a g e m e n t  p r a c t i c e s  ( H a y n e s ,  1 9 8 3 ) .  
Low s o l u b i l i t y  o f  P i s  a  m a j o r  o b s t a c l e  t o  c r o p  p r o d u c t i o n  
i n  ma ny  h i g h l y  w e a t h e r e d  s o i l s  o f  t h e  t r o p i c s  ( N i s h i m o t o  
e t  a l . ,  1 9 7 7 ) .  S o i l s  d i f f e r  g r e a t l y  i n  t h e i r  c a p a c i t y  t o  
a d s o r b  P ( F o x  e t  a l . ,  1 9 7 4  a n d  N i s h i m o t o  e t  a l . ,  1 9 7 7 )  a n d  
p l a n t s  a l s o  d i f f e r  i n  t h e i r  r e q u i r e m e n t s  f o r  P ( A s h e r  a n d  
L o n g e r a g a n ,  1 9 6 7 ) .  I n  h i g h l y  w e a t h e r e d  s o i l s ,  e x t r a c t a b l e  
P i s  u s u a l l y  l o w ,  b u t  t h e  a m o u n t s  o f  f e r t i l i z e r  P w h i c h  
t h e  s o i l s  s o r b s  may v a r y  g r e a t l y  ( F o x  a n d  K a m p r a t h ,  1 9 7 0 ) .
The  v a l u e s  o f  P s o r b e d  p l o t t e d  a g a i n s t  t h e  v a l u e s  o f
P r e m a i n i n g  i n  s o i l  s o l u t i o n  a t  a  g i v e n  t e m p e r a t u r e  
c o n s t i t u t e  P - s o r p t i o n  i s o t h e r m .  S u c h  P - s o r p t i o n  i s o t h e r m s
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c a n  b e  u s e d  t o  e s t i m a t e  t h e  q u a n t i t y  o f  P f e r t i l i z e r  t h a t  
i s  n e e d e d  t o  i n c r e a s e  t h e  s o l u t i o n  P t o  t h e  d e s i r e d  l e v e l s  
( O z a n n e  a n d  S h a w ,  1 9 6 8 ;  F o x  a n d  K a m p r a t h ,  1 9 7 0  a n d  
N i s h i m o t o  e t  a l . ,  1 9 7 7 ) .  S o r p t i o n  i s o t h e r m s  i l l u s t r a t e  
t h e  e q u i l i b r i u m  r e l a t i o n s h i p  b e t w e e n  t h e  a m o u n t  o f  P 
s o r b e d  a n d  d i s s o l v e d  a t  a  g i v e n  t e m p e r a t u r e ,  b u t  i t  d o e s  
n o t  i n d i c a t e  t h e  m e c h a n i s m  o f  a d s o r p t i o n  r e a c t i o n  ( T a y l o r  
a n d  E l l i s ,  1 9 7 8 ) .  F o x  a n d  K a m p r a t h  ( 1 9 7 0 )  a n d  B e c k w i t h  
( 1 9 6 5 )  c o n c l u d e d  t h a t  P s o r p t i o n  i s o t h e r m  p r o v i d e s  a  
m e t h o d  o f  s t u d y i n g  r e a c t i o n s  o f  f e r t i l i z e r  P w h i c h  i s  m o r e  
c l o s e l y  r e l a t e d  t o  p l a n t  n e e d  t h a n  c l a s s i c a l  m e t h o d s  o f  P 
s o l u b i l i t y  p r o d u c t s .  T h e  a u t h o r s  c o n c l u d e d  t h a t  P 
s o r p t i o n  i s o t h e r m s  t a k e  i n t o  a c c o u n t  b o t h  i n t e n s i t y  a n d  
c a p a c i t y  f a c t o r s .  T h e  i n t e n s i t y  f a c t o r  i s  r e p r e s e n t e d  b y  
t h e  c o n c e n t r a t i o n  o f  P i n  s o i l  s o l u t i o n  (Fox  a n d  K a m p r a t h ,  
1 9 7 0 ;  W i l l i a m s ,  1 9 6 7 ;  O l s e n  a n d  K h a s a w n c h ,  1 9 8 0 )  w h e r e a s  
t h e  a m o u n t  o f  P s o r b e d  o r  t h e  s o l i d  p h a s e  P i s  a  m e a s u r e  
o f  t h e  q u a n t i t y  f a c t o r .  T h e  q u a n t i t y  o f  P r e t a i n e d  b y  
s o i l  a t  a  s p e c i f i c  s o l u t i o n  c o n c e n t r a t i o n  i s  a  m e a s u r e  o f  
c a p a c i t y  f a c t o r .  I t  i n d i c a t e s  t h e  P - b u f f e r  p o w e r  o f  s o i l ,  
i . e .  q u a n t i t y  o f  P s o r b e d  p e r  u n i t  s o l u t i o n  c o n c e n t r a t i o n  
o f  P ( O z a n n e  a n d  S h a w ,  1 9 6 8 ;  F o x  a n d  K a m p r a t h ,  1 9 7 0 ;  O l s e n  
a n d  W a t a n a b e ,  1 9 7 0 ) .
P h o s p h o r u s  i n t e n s i t y  i n d i c e s  a r e  c a p a b l e  o f  
p r e d i c t i n g  P u p t a k e  b o t h  f o r  i m m e d i a t e  a n d  f o r  p r o l o n g e d  
c r o p p i n g  i n  s o i l s  ( K e r a m i d a s  a n d  P o l y z o p o u l o s ,  1 9 8 3 ;  F o x
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a n d  K a m p r a t h ,  1 9 7 0 ) .  O l s e n  a n d  W a t a n a b e  ( 1 9 7 8 )  a n d  
H o l f o r d  ( 1 9 7 6 )  s h o w e d  t h a t  t h e  P - b u f f e r  p o w e r  o f  s o i l  i s  
v e r y  i m p o r t a n t  i n  r e g a r d  t o  P u p t a k e  b y  p l a n t s .  
P h o s p h o r u s  b u f f e r i n g  c a p a c i t y  o f  s o i l  c a n  b e  u s e d  t o  
d e t e r m i n e  P f e r t i l i z e r  r a t e  w h e n  t h e  c o n c e n t r a t i o n  i n  s o i l  
s o l u t i o n  i s  a  c r i t i c a l  p a r a m e t e r  f o r  p l a n t  P u p t a k e  
( F o n t e s  a n d  W i l c o x ,  1 9 8 3 ;  J o n e s  a n d  B e n s o n ,  1 9 7 5 ) .  A h i g h  
P b u f f e r  m e a n s  t h a t  P a b s o r b e d  b y  p l a n t  r o o t s  f r o m  t h e  
s o i l  s o l u t i o n  i s  r e a d i l y  r e p l e n i s h e d  ( N a i r  a n d  M e n g e l ,  
1 9 8 4 ;  O l s e n  a n d  W a t a n a b e ,  1 9 7 0 ) .  I n  s u c h  c a s e ,  P c o n c e n ­
t r a t i o n  a t  t h e  r o o t  s u r f a c e  d e c r e a s e s  s l o w l y ,  a n d  m e a n  P 
c o n c e n t r a t i o n  a t  t h e  r o o t  s u r f a c e  i s  r e l a t i v e l y  h i g h .  
S o i l  w h i c h  h a s  n o  c a p a c i t y  t o  s o r b  P ,  r e q u i r e  v e r y  h i g h  
c o n c e n t r a t i o n  o f  P i n  s o i l  s o l u t i o n  t o  c o m p e n s a t e  t h e  l a c k  
o f  t o t a l  a v a i l a b l e  P i n  t h e  s y s t e m  ( F o x  a n d  K a m p r a t h ,  
1 9 7 0 ) .  T h e  s o i l  s o l i d  p h a s e  m u s t  t h e r e f o r e  h a v e  
s u f f i c i e n t  P t o  m a i n t a i n  t h e  s o l u t i o n  c o n c e n t r a t i o n  d u r i n g  
P a b s o r p t i o n  b y  p l a n t  r o o t s .  A c c o r d i n g  t o  many  i n v e s t i g a ­
t o r s  ( K e r a m i d a s  a n d  P o l y z o p u l o s ,  1 9 8 3 ;  O l s e n  a n d  K h a s w n c h ,  
1 9 8 0 ;  K h a s w n c h  a n d  C o p e l a n d ,  1 9 7 3 ;  a n d  F o x  a n d  K a m p r a t h ,  
1 9 7 0 )  t h e  P s u p p l y i n g  p r o c e s s  o f  a  s o i l  i s  c o n s i d e r e d  t o  
b e  f u l l y  c h a r a c t e r i z e d  b y  i n t e n s i t y ,  q u a n t i t y  a n d  c a p a c i t y  
f a c t o r s .
P h o s p h o r u s  s o r p t i o n  i s o t h e r m  i s  a  t e c h n i q u e  w h i c h  
r e l a t e s  c a p a c i t y  f a c t o r  a n d  i n t e n s i t y  f a c t o r  t o  p r e d i c t  
t h e  P r e q u i r e m e n t s  o f  s o i l s .  B e c k w i t h  ( 1 9 6 5 )  s u g g e s t e d
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u s i n g  t h e  i n t e n s i t y  a n d  c a p a c i t y  f a c t o r s  t o  p r e d i c t  t h e  P 
r e q u i r e m e n t s  o f  s o i l s .  I n v e s t i g a t o r s  ( F ox  a n d  K a m p r a t h ,  
1 9 7 0 ;  J o n e s  a n d  B e n s o n ,  1 9 7 5 ;  F o n t e s  a n d  W i l c o x ,  1 9 8 3 )  
d e m o n s t r a t e d  t h e  u s e  o f  P s o r p t i o n  i s o t h e r m  i n  d e t e r m i n i n g  
P f e r t i l i z e r  r a t e s  f o r  m a x i m u m  p l a n t  g r o w t h .  I f  a  
c r i t i c a l  s o r p t i o n  e q u i l i b r i u m  s o l u t i o n  l e v e l  f o r  p l a n t  c a n  
b e  i d e n t i f i e d  ( B e c k w i t h ,  1 9 6 5 ;  F o x  a n d  K a m p r a t h ,  1 9 7 0 ) ,  P -  
s o r p t i o n  i s o t h e r m  c a n  g i v e  q u a n t i t a t i v e  p r e d i c t i o n  o f  
f e r t i l i z e r  P n e e d e d  t o  a d j u s t  t h e  s o i l  P t o  a  l e v e l  
maximum f o r  y i e l d  o f  c r o p s .
P h o s p h o r u s  s o r b e d  b y  t h e  s o i l s  i s  g r a d u a l l y  r e l e a s e d  
( d e s o r b e d )  o v e r  a  l o n g  p e r i o d  o f  t i m e .  K u r t z  a n d  Q u i r k  
( 1 9 6 5 )  f o u n d  t h a t  f e r t i l i z e r  P a d d e d  t o  o n e  H a w a i i a n  
L a t o s o l  n i n e  y e a r s  b e f o r e  h a d  e f f e c t i v e l y  r e d u c e d  t h e  P 
r e q u i r e m e n t  o f  s o i l .  F o x  a n d  K a m p r a t h  ( 1 9 7 0 )  s h o w e d  t h a t  
s o l u b i l i t y  o f  P i s  v e r y  l o w  w h e n  i t  i s  r e l e a s e d  f r o m  s o l i d  
p h a s e .  I n v e s t i g a t o r s  ( S h a r p l e y  e t  a l . ,  1 9 8 1 ;  B a r r o w ,  
1 9 7 8 )  f o u n d  t h a t  P r e l e a s e  d e c r e a s e d  l i n e a r l y  w i t h  t i m e .
A n u m b e r  o f  e m p i r i c a l  e q u a t i o n s  h a v e  b e e n  u s e d  t o  
d e s c r i b e  t h e  q u a n t i t y  v s .  i n t e n s i t y  r e l a t i o n s h i p  b e t w e e n  
s o l i d  p h a s e  P a n d  s o l u t i o n  p h a s e  P i n  s o i l s  ( O l s e n  a n d  
W a t a n a b e ,  1 9 5 7 ;  B a c h e  a n d  W i l l i a m s ,  1 9 7 1 ) .  G e n e r a l l y ,  t h e  
c h o i c e  a m o n g  m o d e l s  i s  o f t e n  p r e d i c t e d  by  t h e  g o o d n e s s  o f  
f i t  o b t a i n e d  i n  a  g i v e n  c a s e ,  a l o n g  w i t h  s i m p l i c i t y  o f  a  
g i v e n  e q u a t i o n  ( P o l y z o p o u l o s  e t  a l . ,  1 9 8 5 ) .  Amo n g  t h e  
v a r i o u s  e q u a t i o n s  u s e d  t o  d e s c r i b e  P s o r p t i o n / d e s o r p t i o n ,
105
t h e  F r e u n d l i c h  e q u a t i o n  ( R u s s e l  a n d  P r e s c o t t ,  1 9 1 6 )  i s  
w i d e l y  a c c e p t e d  b e c a u s e  o f  i t s  s i m p l i c i t y  a n d  g o o d n e s s  o f  
f i t .  Y u a n  a n d  L u c a s  ( 1 9 8 2 )  f o u n d  t h a t  t h e  F r e u n d l i c h  
e q u a t i o n  d e s c r i b e d  P s o r p t i o n  i n  s o i l s  m o r e  s u c c e s s f u l l y  
t h a n  t h e  L a n g m u i r  e q u a t i o n .  Kuo  a n d  L o t s e  ( 1 9 7 4 )  s h o w e d  
t h a t  d u r i n g  P s o r p t i o n  b y  H e m a t i t e  a n d  g i b b s i t e ,  t h e  
F r e u n d l i c h  e q u a t i o n  d e s c r i b e d  t h e  r e l a t i o n s h i p  b e t w e e n  
s o r b e d  P a n d  s o l u t i o n  c o n c e n t r a t i o n  o f  P a t  a n y  g i v e n  
t i m e .  I n  a  c o m p a r a t i v e  s t u d y  a m on g  d i f f e r e n t  m o d e l s ,  Mead 
( 1 9 8 1 )  f o u n d  t h a t  t h e  F r e u n d l i c h  e q u a t i o n  f i t t e d  t h e  
a d s o r p t i o n  d a t a  b e t t e r  t h a n  t h e  L a n g m u i r  I  a n d  T e m k i n  
e q u a t i o n .  T h e  F r e u n d l i c h  e q u a t i o n  d e s c r i b e s  P - s o r p t i o n  
w e l l  o v e r  a  l i m i t e d  r a n g e  o f  P c o n c e n t r a t i o n s  ( B a r r o w ,
1 9 7 8 )  a n d  i n  P d e f i c i e n t  s o i l s ,  w h e r e  P i n  e q u i l i b r i u m  
s o l u t i o n  i s  v e r y  s m a l l .  B a r r o w  ( 1 9 7 9 )  u s e d  t h e  F r e u n d l i c h  
e q u a t i o n  i n  d e v e l o p i n g  a  k i n e t i c  m o d e l  f o r  d e s o r p t i o n  o f  
P .
MATERIALS AND METHODS
T e n  s a m p l e s  c o l l e c t e d  f r o m  t h e  Ap h o r i z o n s  o f  s o i l  
p r o f i l e s  f r o m  v a r i o u s  l o c a t i o n s  o f  t h e  s t a t e  o f  L o u i s i a n a ,  
w e r e  s e l e c t e d  f o r  t h e  i n v e s t i g a t i o n .  T h e  s o i l  pH a n d  
l o c a t i o n s  a r e  p r e s e n t e d  i n  T a b l e  1 .  T h e  a i r - d r i e d  s o i l  
s a m p l e s  w e r e  g r o u n d  t o  p a s s  t h r o u g h  a  2 0 - m e s h  s t a i n l e s s  
s t e e l  s i e v e .  I n v e s t i g a t i o n s  w e r e  c a r r i e d  o u t  i n  t w o  
p h a s e s :  s o r p t i o n  f o l l o w e d  b y  d e s o r p t i o n .
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I n  t h e  s o r p t i o n  s t u d y  15  g a i r  d r i e d  s o i l  s a m p l e s  
w e r e  p l a c e d  i n t o  200  m l  s c r e w  c a p p e d  p l a s t i c  b o t t l e s .  One 
h u n d r e d  f i f t y  ml  o f  0 . 0 0 5  M CadNJOj^  s o l u t i o n  c o n t a i n i n g  8 
d i f f e r e n t  r a t e s  o f  P w e r e  a d d e d  t o  t h e  s o i l s .  T h e  r a t e s  
o f  P u s e d  w e r e :  0 , 2 0 ,  4 0 ,  6 0 ,  8 0 ,  1 0 0 ,  1 5 0  a n d  2 0 0  mg P
k g ” '*'. T h e  s o u r c e  o f  P w a s  C a d ^ P O ^ ^  * 1 ^ 0 ,  2 4 . 5 7%  P.
T h e  b o t t l e s  c o n t a i n i n g  t h e  s o i l  a n d  P - s o l u t i o n  w e r e  
m e c h a n i c a l l y  s h a k e n  f o r  30 m i n u t e s ,  t w o  t i m e s  a  d a y  a t  a  
r o o m  t e m p e r a t u r e  o f  2 5 ° C .  T e n  m l  o f  s o i l  : s o l u t i o n
m i x t u r e  w a s  d r a w n  f r o m  e a c h  p l a s t i c  b o t t l e  a f t e r  1 ,  2 ,  4 ,  
6 ,  8 ,  1 0 ,  12 a n d  14 d a y s .  T h e  s o i l  : s o l u t i o n  m i x t u r e  w a s  
f i l t e r e d  t h r o u g h  W h a t m a n  n o .  44 f i l t e r  p a p e r  a n d  t h e  c l e a r  
s o l u t i o n  w as  s t o r e d  f o r  P d e t e r m i n a t i o n .
T h e  d e s o r p t i o n  s t u d y  w a s  c o n d u c t e d  w i t h  t h e  s o i l -  
s o l u t i o n  m i x t u r e  r e m a i n i n g  i n  t h e  p l a s t i c  b o t t l e s  a t  t h e  
e n d  o f  t h e  s o r p t i o n  s t u d y .  T h e  s o i l  : s o l u t i o n  m i x t u r e  
r e m a i n i n g  a f t e r  14  d a y s  o f  t h e  s o r p t i o n  s t u d y  w a s  c a r e ­
f u l l y  t r a n s f e r r e d  i n t o  100  ml  c e n t r i f u g e  t u b e s .  The  t u b e s  
c o n t a i n i n g  t h e  s o i l  : s o l u t i o n  m i x t u r e  w e r e  c e n t r i f u g e d  a t  
2 0 0 0  r p m  f o r  5 m i n u t e s  a n d  t h e  c l e a r  s o l u t i o n  w a s  
d e c a n t e d .  A f t e r  d e c a n t a t i o n  50  m l  o f  0 . 0 0 5  M Ca(NC>3 ) 2  
s o l u t i o n  w a s  a d d e d  t o  t h e  s o i l s  l e f t  i n  t h e  t u b e s .  T h e  
t u b e s  w e r e  t h e n  v i g o r o u s l y  s h a k e n  b y  u s i n g  a  v o r t e x  
m i x t u r e  t o  u n i f o r m l y  m i x  t h e  s o i l  a n d  s o l u t i o n .  The  s o i l  
: s o l u t i o n  m i x t u r e  i n  t h e  t u b e s  w e r e  t h e n  i n c u b a t e d  f o r  24 
h o u r s  a t  r o o m  t e m p e r a t u r e  o f  2 5 ° C  w i t h  30  m i n u t e s  o f
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s h a k i n g ,  t w o  t i m e s  a  d a y .  T h e  c e n t r i f u g a t i o n ,  d e c a n t a t i o n  
a n d  a d d i t i o n  o f  C a ( N 0 3 ) 2  s o l u t i o n  s t e p s  w e r e  r e p e a t e d  
a f t e r  24  h o u r s  a n d  t h e r e a f t e r  a t  48  h o u r  i n t e r v a l s  u n t i l  
14  d a y s  o f  d e s o r p t i o n  h a d  o c c u r r e d .
T h e  c o n c e n t r a t i o n s  o f  P i n  t h e  c l e a r  s o l u t i o n s  w e r e  
m e a s u r e d  o n  a  B a u s c h  a n d  Lomb S p e c t r o n i c - 2 0  s p e c t r o p h o t o ­
m e t e r  a t  a  w a v e  l e n g t h  o f  8 8 0  nm b y  u s i n g  t h e  M u r p h y  a n d  
R i l e y  m e t h o d  ( 1 9 6 2 ) .
T h e  a m o u n t  o f  P s o r b e d  w a s  c a l c u l a t e d  f r o m  t h e  d i f ­
f e r e n c e  b e t w e e n  t h e  a m o u n t  o f  P a p p l i e d  a n d  t h e  a m o u n t s  o f  
P i n  s o l u t i o n .  T h e  c h a n g e s  i n  t h e  a m o u n t  o f  P s o r b e d  
( S )  d u e  t o  d e s o r p t i o n  o f  P f r o m  s o r b e d  s i t e s  w a s  
c a l c u l a t e d  a s  f o l l o w s :
S = [ ( CO) W e i g h t  o f  e n t r a i n e d  s o l u t i o n  -  C
W e i g h t  o f  e n t r a i n e d  s o l u t i o n  + 50 ml
W e i g h t  o f  e n t r a i n e d  s o l u t i o n  + 50 m l ]
W e i g h t  o f  d r y  s o i l
W e i g h t  o f  e n t r a i n e d  s o l u t i o n  = ( w e i g h t  o f  t h e  t u b e  +
w e i g h t  o f  w e t  s o i l )  -  
( w e i g h t  o f  t h e  t u b e  + 
w e i g h t  o f  d r y  s o i l )  
w h e r e ,  S = c h a n g e  i n  s o r p t i o n  o f  P ,  CO = t h e  c o n c e n t r a ­
t i o n  o f  P i n  s o l u t i o n  b e f o r e  a  g i v e n  d a y  o f  d e s o r p t i o n  a n d  
C = c o n c e n t r a t i o n  o f  P i n  s o l u t i o n  a t  a  g i v e n  i n t e r v a l  o f  
d e s o r p t i o n .
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I s o t h e r m s  w e r e  c o n s t r u c t e d  b y  p l o t t i n g  l o g  o f  P 
s o r b e d  a g a i n s t  l o g  o f  P i n  s o l u t i o n  f o r  d i f f e r e n t  t i m e s  
b o t h  f o r  s o r p t i o n  a n d  d e s o r p t i o n  s t u d i e s .  T h e  l o g  o f  
s o l u t i o n  P w a s  p l o t t e d  a g a i n s t  i n c u b a t i o n  t i m e s  f o r  t h e  
s o r p t i o n  s t u d y  a t  t h e  v a r i o u s  r a t e s  o f  P a p p l i c a t i o n  t o  
s h o w  t h e  f i r s t  o r d e r  k i n e t i c  e q u a t i o n .  T h e  f i r s t  o r d e r  
k i n e t i c  e q u a t i o n  i s :  I n  C = I n  CO -  k t ,  w h e r e  I n  C = c o n ­
c e n t r a t i o n  o f  P i n  s o l u t i o n  a t  t i m e  t ,  I n  CO = i n i t i a l  
c o n c e n t r a t i o n  o f  P a t  t 0 ,  k = r a t e  c o e f f i c i e n t  a n d  t  = 
t i m e .
T h e  l o g  o f  s o i l  P w a s  p l o t t e d  a g a i n s t  e x t r a c t i o n  
t i m e s  t o  i l l u s t r a t e  t i m e  d e p e n d e n c e  o f  P d e s o r p t i o n  i n  
s o i l s  a c c o r d i n g  t o  t h e  f i r s t  o r d e r  k i n e t i c  e q u a t i o n .  The  
f i r s t  o r d e r  k i n e t i c  e q u a t i o n  f o r  P d e s o r p t i o n  i s :  I n  S =
I n  SO -  k t ,  w h e r e  S = a m o u n t  o f  P s o r b e d  a t  t i m e  t ,  SO = 
a m o u n t  o f  a d s o r b e d  P a t  t o ,  k = r a t e  c o e f f i c i e n t  a n d  t  = 
t i m e .
L i n e a r  r e g r e s s i o n  e q u a t i o n s  w e r e  u s e d  t o  e s t i m a t e  t h e  
p a r a m e t e r s  o f  t h e  F r e u n d l i c h  e q u a t i o n s .  T h e  l o g a r i t h m i c  
t r a n s f o r m a t i o n  o f  t h e  F r e u n d l i c h  e q u a t i o n  i s :
l o g  S = l o g  k + n l o g  C,  w h e r e  S = l o g  o f  P s o r b e d  
p e r  u n i t  m a s s  o f  s o i l ,  k a n d  n a r e  i n t e r c e p t s  a n d  c o e f f i ­
c i e n t s  o f  t h e  l i n e a r  r e g r e s s i o n  e q u a t i o n  a n d  C i s  c o n c e n ­
t r a t i o n  o f  P i n  s o l u t i o n .
S i m p l e  l i n e a r  r e g r e s s i o n  e q u a t i o n s  w e r e  d e v e l o p e d  f o r  
p r e d i c t i n g  s o r b e d  P i n  s o i l s  r e s u l t i n g  f r o m  v a r i o u s  r a t e s  
o f  P a p p l i c a t i o n  a t  d i f f e r e n t  e x t r a c t i o n  t i m e s .
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RESULTS AND DISCUSSION
S a m p l e s  o f  t h e  Ap h o r i z o n s  o f  10  s o i l  s e r i e s  f r o m  
d i f f e r e n t  l o c a t i o n s  i n  L o u i s i a n a  w e r e  s e l e c t e d  f o r  t h e  
i n v e s t i g a t i o n .  The  s o i l s ,  pH a n d  l o c a t i o n s  a r e  p r e s e n t e d  
i n  T a b l e  1 .  T h e  s o i l  s a m p l e s  r e p r e s e n t  w i d e l y  d i f f e r e n t  
s o i l  t e x t u r e s  w i t h  pH v a l u e s  r a n g i n g  f r o m  4 . 2  t o  8 . 0 .
S o r p t i o n  o f  P
T h e  c o n c e n t r a t i o n  o f  a p p l i e d  P i n  t h e  s o r p t i o n  s t u d y  
r a n g e d  f r o m  20  t o  2 0 0  mg P k g " l  a n d  s a m p l i n g  t i m e  r a n g e d  
f r o m  1 t o  14  d a y s .  T h e  q u a n t i t i e s  o f  P s o r b e d  a n d  t h e  
c o n c e n t r a t i o n s  o f  P i n  s o l u t i o n  a t  t h e  d i f f e r e n t  s a m p l i n g  
t i m e s  a r e  p r e s e n t e d  i n  A p p e n d i x  T a b l e  1 .  T h e  r e l e a s e  o f  
n a t i v e  P f r o m  t h e  N o r w o o d  s i l t  l o a m  a n d  S e v e r n  v e r y  f i n e  
s a n d y  l o a m  i n c r e a s e d  w i t h  t i m e .
T h e  L a t a n i e r  c l a y ,  C r o w l e y  s i l t  l o a m ,  I b e r i a  s i l t y  
c l a y ,  S t e r l i n g t o n  v e r y  f i n e  s a n d y  l o a m  a n d  L a f i t t e  m u c k  
d i d  n o t  r e l e a s e  n a t i v e  P i n t o  s o l u t i o n .  Two s o i l s ,  H e b e r t  
s i l t  l o a m  a n d  L e x i n g t o n  s i l t  l o a m  r e l e a s e d  n a t i v e  P t o  t h e  
s o l u t i o n  s t e a d i l y  o v e r  t h e  s a m p l i n g  t i m e s .  R u s t o n  f i n e  
s a n d y  l o a m  r e l e a s e d  s m a l l  a m o u n t s  o f  P t o  t h e  s o l u t i o n  a t  
d i f f e r e n t  t i m e s .
L i n e a r  r e g r e s s i o n  a n a l y s i s  w a s  p e r f o r m e d  t o  t e s t  t h e  
f i t  o f  t h e  f i r s t  o r d e r  k i n e t i c  m o d e l  t o  t h e  P s o r p t i o n  
d a t a .  T h e  p a r a m e t e r s  o f  t h e  r e g r e s s i o n  e q u a t i o n s  a n d  r  
v a l u e s  a t  t h e  v a r i o u s  r a t e s  o f  a p p l i e d  p t o  t h e  s o i l s  a r e
1 1 0
2
p r e s e n t e d  i n  T a b l e  2 .  The  l o w  r  v a l u e s  o b s e r v e d  f o r  s o m e  
s o i l s  a n d  r a t e s  o f  a p p l i e d  P i n d i c a t e d  p o o r  f i t  o f  t h e  
f i r s t  o r d e r  k i n e t i c  m o d e l  t o  t h e  d a t a .
T h e  l o g  o f  s o l u t i o n  P c o n c e n t r a t i o n s  w e r e  p l o t t e d
a g a i n s t  t i m e  ( F i g .  1 - 9 )  o n l y  f o r  t h o s e  r a t e s  w h e n  t h e
r e l a t i o n s h i p  b e t w e e n  s o l u t i o n  P c o n c e n t r a t i o n  a n d  t i m e s  
w a s  l i n e a r .  D a t a  i n  F i g u r e  1 i l l u s t r a t e s  t h e  l i n e a r  f i r s t
o r d e r  r e l a t i o n s h i p  b e t w e e n  s o l u t i o n  P c o n c e n t r a t i o n s  a n d  
t i m e  f o r  t h e  N o r w o o d  s i l t  l o a m  a t  P a p p l i c a t i o n  r a t e s  o f  
2 0 ,  6 0 ,  80  a n d  2 0 0  mg k g - 1 . A t  t h e  o t h e r  r a t e s  o f  P
a p p l i c a t i o n  t h e  r e l a t i o n s h i p  b e t w e e n  s o l u t i o n  P c o n c e n t r a ­
t i o n  a n d  t i m e  w a s  b e s t  d e s c r i b e d  b y  s e c o n d  o r d e r  p o l y n o ­
m i a l  r e g r e s s i o n  e q u a t i o n s .  T h e  c o n c e n t r a t i o n s  o f  P i n  
s o l u t i o n  i n c r e a s e d  l i n e a r l y  w i t h  s a m p l i n g  t i m e s  f r o m  
a p p l i c a t i o n  o f  20  mg P k g “ ^ w h i l e  a t  t h e  o t h e r  r a t e s  o f  P 
a p p l i c a t i o n  t h e  c o n c e n t r a t i o n  o f  P i n  s o l u t i o n  d e c r e a s e d  
w i t h  t i m e .  T h e  S e v e r n  v e r y  f i n e  s a n d y  l o a m  a l s o  s h o w e d  a  
l i n e a r  i n c r e a s e  i n  t h e  c o n c e n t r a t i o n  o f  s o l u t i o n  P f r o m  
d e s o r p t i o n  o f  n a t i v e  P w i t h  t i m e  ( F i g .  2 ) .  T h e  c o n c e n ­
t r a t i o n  o f  s o l u t i o n  P d e c r e a s e d  l i n e a r l y  w i t h  t i m e  a t  P 
a p p l i c a t i o n  r a t e s  o f  6 0 ,  8 0 ,  a n d  2 0 0  mg k g - ^ .  A t  t h e  
h i g h e r  r a t e s  o f  a p p l i e d  P ( 1 0 0 ,  1 5 0  a n d  2 0 0  mg k g “ ^ ) ,  a 
l i n e a r  d e c r e a s e  i n  t h e  c o n c e n t r a t i o n  o f  s o l u t i o n  P w i t h  
t i m e  w a s  o b s e r v e d  f o r  t h e  L a t a n i e r  c l a y  ( F i g .  3 ) .  T h e  
L a t a n i e r  c l a y  e x h i b i t e d  h i g h  s o r p t i o n  c a p a c i t y  f o r  P w h i c h  
m a y  h a v e  b e e n  r e l a t e d  t o  t h e  c l a y  c o n t e n t  o f  t h e  s o i l .
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T h e  H e b e r t  s i l t  l o a m  e x h i b i t e d  a  l i n e a r  d e c r e a s e  i n  
s o l u t i o n  P w i t h  t i m e  a t  a l l  r a t e s  o f  P a p p l i c a t i o n  ( F i g .  
4 ) .  A t  P a p p l i c a t i o n  r a t e s  o f  6 0 ,  1 0 0 ,  1 5 0  a n d  2 0 0  mg 
k g - -*-, a  l i n e a r  d e c r e a s e  o f  s o l u t i o n  P w i t h  t i m e  w a s  
o b s e r v e d  f o r  R u s t o n  f i n e  s a n d y  l o a m  ( F i g .  5 ) .  T h e  C r o w l e y  
s i l t  l o a m  a n d  I b e r i a  s i l t y  c l a y  s o r b e d  m o s t  o f  t h e  a p p l i e d  
P .  S m a l l  a m o u n t s  o f  P w e r e  r e l e a s e d  t o  s o l u t i o n  o n l y  a t  
a p p l i c a t i o n  r a t e s  o f  150  a n d  200 mg P k g - '*' f r o m  t h e  a b o v e  
t w o  s o i l s .  H o w e v e r ,  t h e  s o l u t i o n  P c o n c e n t r a t i o n  
d e c r e a s e d  l i n e a r l y  ( F i g .  6 - 7 )  w i t h  t i m e .  P h o s p h o r u s  
a p p l i e d  t o  L e x i n g t o n  s i l t  l o a m  r e s u l t e d  i n  a  l i n e a r  
d e c r e a s e  i n  s o l u t i o n  P c o n c e n t r a t i o n  w i t h  t i m e  a t  r a t e s  o f  
0 ,  1 5 0  a n d  2 0 0  mg k g - -*- o f  a p p l i e d  P ( F i g .  8 ) .  M o s t  o f  t h e  
P a t  t h e  l o w e r  r a t e s  o f  a p p l i c a t i o n  w a s  s o r b e d  b y  t h i s  
s o i l .  T h e  d a t a  i n  F i g .  9 i l l u s t r a t e  a  l i n e a r  d e c r e a s e  o f  
s o l u t i o n  P c o n c e n t r a t i o n  w i t h  t i m e  a t  a l l  r a t e s  o f  P 
a p p l i c a t i o n  f o r  t h e  S t e r l i n g t o n  v e r y  f i n e  s a n d y  l o a m .  The  
r e l a t i o n s h i p  b e t w e e n  s o l u t i o n  P a n d  t i m e  d i d  n o t  f i t  t h e  
f i r s t  o r d e r  k i n e t i c  m o d e l  w e l l  a t  r a t e s  o f  P a p p l i c a t i o n  
o f  0 a n d  20  mg k g - -*-. T h e  f i r s t  o r d e r  k i n e t i c  m o d e l  d i d  
n o t  f i t  t h e  P s o r p t i o n  d a t a  f o r  t h e  L a f i t t e  m u c k .  T h e  
l i n e a r  d e c r e a s e  o f  s o l u t i o n  P w i t h  t i m e  a s  o b s e r v e d  i n  t h e  
a b o v e  s t u d i e s  i s  c o n s i s t e n t  w i t h  t h e  d a t a  r e p o r t e d  by  Fox 
a n d  K a m p r a t h  ( 1 9 7 0 )  a n d  S h a r p l e y  e t  a l .  ( 1 9 8 1 ) .
1 1 2
S i m p l e  l i n e a r  r e g r e s s i o n  a n a l y s i s  w a s  c o n d u c t e d  t o  
e v a l u a t e  t h e  F r e u n d l i c h  e q u a t i o n  f o r  d e s c r i b i n g  t h e  r e l a ­
t i o n s h i p  b e t w e e n  s o r b e d  P a n d  s o l u t i o n  P a t  d i f f e r e n t  
s a m p l i n g  t i m e s .  The  p a r a m e t e r s  o f  t h e  l i n e a r  r e g r e s s i o n  
e q u a t i o n s  r e l a t i n g  s o r b e d  P a n d  s o l u t i o n  P a r e  p r e s e n t e d  
i n  T a b l e  3.  T h e  r ^  v a l u e s  i n d i c a t e d  t h a t  t h e  l i n e a r  
r e l a t i o n s h i p  b e t w e e n  s o r b e d  P a n d  s o l u t i o n  P a c c o u n t e d  f o r  
88%,  94% a n d  72% o f  t h e  v a r i a t i o n  i n  s o r b e d  P i n  N o r w o o d  
s i l t  l o a m  a t  s a m p l i n g  t i m e s  o f  1 ,  2 a n d  8 d a y s  r e s p e c ­
t i v e l y .  T h i s  i n d i c a t e s  t h a t  t h e  F r e u n d l i c h  e q u a t i o n  f i t  
t h e  d a t a  f a i r l y  w e l l .  S e c o n d a r y  p r e c i p i t a t i o n  r e a c t i o n s  
m a y  h a v e  o c c u r r e d  d u e  t o  t h e  h i g h  C a + +  a c t i v i t y  i n  t h e  
N o r w o o d  s i l t  l o a m  a t  t h e  h i g h e r  r a t e s  o f  a p p l i e d  P a n d  a t  
l o n g e r  i n c u b a t i o n  p e r i o d s .  T h e  r  v a l u e s  f o r  t h e  l i n e a r  
r e l a t i o n s h i p  b e t w e e n  s o r b e d  a n d  s o l u t i o n  P f o r  t h e  S e v e r n  
v e r y  f i n e  s a n d y  l o a m  a t  s a m p l i n g  t i m e s  o f  8 a n d  10  d a y s  
w e r e  c o m p a r a t i v e l y  l o w e r  t h a n  t h o s e  a t  t h e  o t h e r  s a m p l i n g  
t i m e s  d u e  t o  p o o r  f i t  o f  t h e  F r e u n d l i c h  e q u a t i o n  t o  t h e  
d a t a .  T h e  r e l a t i o n s h i p  b e t w e e n  s o r b e d  P a n d  s o l u t i o n  P 
f o r  t h e  L a t a n i e r  c l a y ,  H e b e r t  s i l t  l o a m  a n d  R u s t o n  f i n e  
s a n d y  l o a m  w a s  d e s c r i b e d  b y  t h e  F r e u n d l i c h  e q u a t i o n  a t  
m o s t  o f  t h e  s a m p l i n g  t i m e s  a s  i n d i c a t e d  b y  r e l a t i v e l y  h i g h  
r ^  v a l u e s .  T h e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  s o r b e d  P a n d  
s o l u t i o n  P e x p l a i n e d  6 9 - 9 9 % ,  72 -98% a n d  75-98% v a r i a t i o n s
i n  s o r b e d  P f o r  t h e  L a t a n i e r  c l a y ,  H e b e r t  s i l t  l o a m  a n d  
R u s t o n  f i n e  s a n d y  l o a m  r e s p e c t i v e l y  ( T a b l e  3 ) .  I t  w a s  n o t
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p o s s i b l e  t o  d e v e l o p  a  r e g r e s s i o n  e q u a t i o n  f o r  p r e d i c t i n g  
s o r b e d  P f o r  g i v e n  l e v e l s  o f  s o l u t i o n  P f o r  t h e  C r o w l e y  
s i l t  ( T a b l e  3)  e x c e p t  f o r  t h e  s a m p l i n g  t i m e s  o f  2 a n d  4 
d a y s .  T h e  l i n e a r  r e g r e s s i o n  m o d e l  w a s  f o u n d  t o  e x p l a i n  
7 1 - 9 9 %  o f  t h e  v a r i a t i o n  i n  s o r b e d  P f o r  t h e  I b e r i a  s i l t y  
c l a y .  T h e  r e l a t i o n s h i p  b e t w e e n  s o r b e d  P a n d  s o l u t i o n  P 
f o r  t h e  L e x i n g t o n  s i l t  l o a m  f i t  t h e  l i n e a r  m o d e l  u p  t o  
s a m p l i n g  t i m e  o f  8 d a y s .  A p p l i c a t i o n  o f  P a t  r a t e s  20  t o  
60  mg k g ” -*- r e s u l t e d  i n  a l m o s t  c o m p l e t e  s o r p t i o n  o f  P b y  
t h i s  s o i l .  T h e  l i n e a r  r e g r e s s i o n  m o d e l  f i t  t h e  d a t a  f o r  
t h e  S t e r l i n g t o n  v e r y  f i n e  s a n d y  l o a m  a n d  L a f i t t e  m u c k .  
T h e  m o d e l  a c c o u n t e d  f o r  9 3 - 9 9 %  a n d  5 6 - 9 4 %  v a r i a t i o n s  i n  
s o r b e d  P f o r  t h e  a b o v e  t w o  s o i l s  ( T a b l e  3 )  f o r  t h e  
s a m p l i n g  t i m e s  u s e d .  T h e  e q u a t i o n s  i n  T a b l e  3 c a n  b e  u s e d  
t o  e s t i m a t e  t h e  q u a n t i t y  o f  P t h a t  w i l l  b e  s o r b e d  b y  a  
s o i l  i n  o r d e r  t o  m a i n t a i n  a  d e s i r e d  l e v e l  o f  s o l u t i o n  P a t  
a  g i v e n  t i m e  w i t h i n  t h e  s c o p e  o f  t h e  s t u d y .
P h o s p h o r u s  s o r p t i o n  i s o t h e r m s  w e r e  c o n s t r u c t e d  b y  
p l o t t i n g  l o g  o f  P s o r b e d  a g a i n s t  l o g  o f  P r e m a i n i n g  i n  
s o l u t i o n  a t  d i f f e r e n t  s a m p l i n g  t i m e s .  T h e  s o r p t i o n  
i s o t h e r m s  t h u s  c o n s t r u c t e d  f o r  t h e  s o i l s  a r e  p r e s e n t e d  i n  
F i g .  10 t h r o u g h  1 8 .  P l o t s  w e r e  m ad e  o n l y  f o r  t h e  s a m p l i n g  
t i m e s  w h e r e  t h e  r e l a t i o n s h i p  b e t w e e n  s o i l  P ( s o r b e d  P) a n d  
s o l u t i o n  P f i t  t h e  l i n e a r  r e g r e s s i o n  m o d e l .  M e a d  ( 1 9 8 1 )  
c o n s t r u c t e d  P s o r p t i o n  i s o t h e r m  b y  p l o t t i n g  l o g  o f  P 
s o r b e d  a g a i n s t  l o g  o f  P r e m a i n i n g  i n  s o l u t i o n .
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I n v e s t i g a t o r s  c l a i m e d  t h a t  t h e  F r e u n d l i c h  e q u a t i o n  
d e s c r i b e d  t h e  r e l a t i o n s h i p  b e t w e e n  s o r b e d  P a n d  s o l u t i o n  P 
a t  a n y  g i v e n  t i m e  (Kuo a n d  L o t s e ,  1 9 7 4 ;  B a r r o w ,  1 9 7 4 ;  Yuan 
a n d  L u c a s ,  1 9 8 2 ) .  T h e  F r e u n d l i c h  e q u a t i o n  i s  k n o w n  t o  
d e s c r i b e  P - s o r p t i o n  w e l l  o v e r  l i m i t e d  r a n g e  o f  P c o n c e n ­
t r a t i o n s  a n d  i n  P d e f i c i e n t  s o i l s  ( B a r r o w ,  1 9 7 5  a n d  1 9 7 8 ) .  
T h i s  e q u a t i o n  i s  w i d e l y  u s e d ,  b e c a u s e  o f  i t s  s i m p l i c i t y  
f o r  p r e d i c t i n g  P s o r p t i o n  ( M e a d ,  1 9 8 1 )  a n d  e m p i r i c a l  
c h a r a c t e r  ( P o l y z o p o u l o s  e t  a l . ,  1 9 8 5 ) .
T h e s e  i s o t h e r m s  i l l u s t r a t e  t h e  r e l a t i o n s h i p  b e t w e e n  
s o r b e d  P a n d  s o l u t i o n  P a t  d i f f e r e n t  s a m p l i n g  t i m e s  a s  
s h o w n  i n  f i g u r e s  r a t h e r  t h a n  t h e  m e c h a n i s m s  o f  P s o r p t i o n  
r e a c t i o n s .  O n c e  a  c r i t i c a l  l e v e l  o f  s o l u t i o n  P c a n  b e  
i d e n t i f i e d  f o r  a  c r o p ,  t h e  P - s o r p t i o n  i s o t h e r m  c a n  b e  u s e d  
f o r  t h e  q u a n t i t a t i v e  d e t e r m i n a t i o n  o f  f e r t i l i z e r  P n e e d e d  
t o  r a i s e  t h e  s o l u t i o n  P t o  a  d e s i r e d  l e v e l .  I n v e s t i g a t o r s  
( F o x  a n d  K a m p r a t h ,  1 9 7 0 ;  J o n e s  a n d  B e n s o n ,  1 9 7 5 ;  F o x  e t  
a l . ,  1 9 7 4 ;  F o n t e s  a n d  W i l c o x ,  1 9 8 3 )  f o u n d  t h a t  P s o r p t i o n  
i s o t h e r m  c a n  g i v e  r a p i d  a n d  a c c u r a t e  m e a s u r e m e n t  o f  P f e r ­
t i l i z e r  n e e d e d  f o r  maximum c r o p  y i e l d .
D e s o r p t i o n  o f  P
T h e  P t r e a t e d  s o i l s  a f t e r  14  d a y s  o f  s o r p t i o n  s t u d y  
w e r e  s e q u e n t i a l l y  e x t r a c t e d  w i t h  50 ml  o f  0 . 0 0 5  M C a f N C ^ ^  
s o l u t i o n  a t  i n t e r v a l s  o f  1 ,  2 ,  4 ,  6 ,  8 ,  1 0 ,  1 2  a n d  14  
d a y s .  T h e  q u a n t i t i e s  o f  P s o r b e d  a n d  d e s o r b e d  a t  d i f f e r ­
e n t  r a t e s  o f  P a p p l i c a t i o n  a n d  a t  d i f f e r e n t  e x t r a c t i o n
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t i m e s  a r e  p r e s e n t e d  i n  A p p e n d i x  T a b l e  2 .  P h o s p h o r u s  
r e l e a s e d  a t  t h e  z e r o  l e v e l  o f  P a p p l i c a t i o n  r e p r e s e n t s  
c o n t i n u e d  r e l e a s e  o f  P i n t o  s o l u t i o n .  D a t a  p r e s e n t e d  i n  
t h e  A p p e n d i x  T a b l e  2 s h o w  t h a t  t h e  N o r w o o d  s i l t  l o a m ,  
S e v e r n  v e r y  f i n e  s a n d y  l o a m ,  H e b e r t  s i l t  l o a m ,  R u s t o n  f i n e  
s a n d y  l o a m ,  L e x i n g t o n  s i l t  l o a m ,  S t e r l i n g t o n  v e r y  f i n e  
s a n d y  l o a m  a n d  L a f i t t e  muck  r e l e a s e d  v a r i a b l e  a m o u n t s  o f  
s o r b e d  P t o  s o l u t i o n  P w i t h  i n c r e a s i n g  t i m e .  The  L a t a n i e r  
c l a y  a n d  C r o w l e y  s i l t  l o a m  d i d  n o t  r e l e a s e  a n y  P ( n a t i v e  
P)  t o  s o l u t i o n  w i t h  i n c r e a s i n g  t i m e .  T h e  I b e r i a  s i l t y  
c l a y  r e l e a s e d  s m a l l  a m o u n t s  o f  P t o  s o l u t i o n  t o w a r d s  t h e  
e n d  o f  t h e  d e s o r p t i o n  s t u d y .  D a t a  p r e s e n t e d  i n  A p p e n d i x  
T a b l e  2 s h o w  t h a t  t h e  a m o u n t s  o f  P d e s o r b e d  g e n e r a l l y  
d e c r e a s e d  w i t h  i n c r e a s i n g  e x t r a c t i o n  t i m e .  T h i s  s i g n i f i e s  
t h a t  r e s i d u a l  e f f e c t s  o f  f e r t i l i z e r  P d e c r e a s e s  w i t h  t i m e .  
T h i s  i s  i n  a g r e e m e n t  w i t h  o t h e r  s t u d i e s  ( P e a s l e e  a n d  
B a l l a u x ,  1 9 7 7 ;  K u r t z  a n d  Q u i r k ,  1 9 6 5 ;  S h a r p l e y  e t  a l . ,  
1 9 8 1 )  .
L i n e a r  r e g r e s s i o n  a n a l y s i s  w a s  d o n e  t o  c a l c u l a t e  t h e  
p a r a m e t e r s  o f  t h e  F r e u n d l i c h  e q u a t i o n  f o r  d e s c r i b i n g  t h e  
r e l a t i o n s h i p  b e t w e e n  s o r b e d  P a n d  d e s o r b e d  P ( s o l u t i o n  P) 
a t  d i f f e r e n t  e x t r a c t i o n  t i m e s  f o r  e a c h  s o i l .  T h e  
p a r a m e t e r s  o f  t h e  l i n e a r  r e g r e s s i o n  e q u a t i o n s  a n d  r 2 
v a l u e s  a r e  p r e s e n t e d  i n  T a b l e  4 .  T h e s e  e q u a t i o n s  c a n  b e  
u s e d  f o r  p r e d i c t i n g  t h e  c h a n g e s  i n  s o r b e d  P d u e  t o  d e s o r p ­
t i o n  o f  P f o r  d e s i r e d  l e v e l  o f  d e s o r b e d  P ( s o l u t i o n  P)
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i n  s o i l s  w i t h i n  t h e  s c o p e  o f  t h e  s t u d i e s .  The  r e g r e s s i o n  
m o d e l s  a c c o u n t e d  f o r  h i g h  d e g r e e  o f  v a r i a t i o n s  i n  s o r b e d  P
a s  i n d i c a t e d  b y  t h e  r 2 v a l u e s  d u r i n g  P d e s o r p t i o n  f r o m  
m o s t  o f  t h e  s o i l s .  T h e  l o w  r 2 v a l u e s  f o u n d  f o r  t h e  l i n e a r  
r e l a t i o n s h i p s  b e t w e e n  s o r b e d  P a n d  d e s o r b e d  P a t  t h e  s a m e  
e x t r a c t i o n  t i m e  i n  t h e  N o r w o o d  s i l t  l o a m ,  R u s t o n  f i n e  
s a n d y  l o a m  a n d  L a f i t t e  m u c k ,  c o u l d  b e  i m p r o v e d  b y  u s i n g  
s e c o n d  o r d e r  p o l y n o m i a l  r e g r e s s i o n  m o d e l s ,  b e c a u s e  o f  c u r ­
v i l i n e a r  r e s p o n s e .  I t  w a s  n o t  p o s s i b l e  t o  d e v e l o p  a  
r e g r e s s i o n  e q u a t i o n  f o r  t h e  C r o w l e y  s i l t  l o a m ,  s i n c e  n o  P 
w a s  r e l e a s e d  f r o m  s o r b e d  s i t e s  w i t h  a p p l i c a t i o n  o f  u p  t o  
10 0  mg P k g - -*-. P h o s p h o r u s  w a s  r e l e a s e d  f r o m  s o r b e d  s i t e s  
f r o m  t h e  a b o v e  s o i l ,  w h e r e  P w a s  a p p l i e d  a t  r a t e s  o f  1 5 0  
a n d  200 mg k g - ^ o n l y .
I s o t h e r m s  c o n s t r u c t e d  b y  p l o t t i n g  l o g  o f  P s o r b e d  
a g a i n s t  l o g  o f  P i n  s o l u t i o n  ( d e s o r b e d  f o r  t h e  s o i l s )  a t  
d i f f e r e n t  e x t r a c t i o n  t i m e s  a r e  p r e s e n t e d  i n  F i g .  19  
t h r o u g h  2 7 .  P l o t s  w e r e  m a d e  w h e r e  l i n e a r  r e l a t i o n s h i p  
b e t w e e n  s o r b e d  a n d  d e s o r b e d  P a s  g i v e n  b y  t h e  F r e u n d l i c h  
e q u a t i o n  p r o v i d e d  a  g o o d  f i t  t o  t h e  d a t a  p o i n t s .  T h e  
a m o u n t s  o f  P on  s o r b e d  s i t e s  a t  a  g i v e n  l e v e l  o f  d e s o r b e d  
P c a n  b e  d i r e c t l y  d e t e r m i n e d  b y  u s i n g  t h e s e  i s o t h e r m s  
( F i g .  1 9 - 2 7 ) .
P h o s p h o r u s  f r o m  s o r b e d  s i t e s  w a s  r e l e a s e d  i n t o  
s o l u t i o n  t o  a  s m a l l  e x t e n t .  The  q u a n t i t i e s  a n d  p e r c e n t a g e  
o f  P d e s o r b e d  f r o m  s o i l s  a t  t h e  v a r i o u s  r a t e s  o f  a p p l i e d  P
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a t  t h e  e n d  o f  t h e  s e q u e n t i a l  e x t r a c t i o n  t i m e  a r e  p r e s e n t e d  
i n  T a b l e  5 .  T h e  L a f i t t e  m u c k  f o l l o w e d  b y  C r o w l e y  s i l t  
l o a m  a n d  I b e r i a  s i l t y  c l a y  d e s o r b e d  t h e  s m a l l e s t  a m o u n t s
o f  P f r o m  s o r b e d  P .
L i n e a r  r e g r e s s i o n  e q u a t i o n s  w e r e  d e v e l o p e d  f o r  p r e ­
d i c t i n g  t h e  s o r b e d  P w i t h  t i m e  a t  a p p l i c a t i o n  r a t e s  o f  P 
f r o m  20 t o  200  mg k g - 1 . The  i n t e r c e p t s ,  c o e f f i c i e n t s  a n d  
r 2 v a l u e s  o f  t h e  l i n e a r  r e l a t i o n s h i p s  a r e  p r e s e n t e d  i n  
T a b l e  6 .  T h e  r 2 v a l u e s  i n d i c a t e d  t h a t  t h e  f i r s t  o r d e r  
k i n e t i c  m o d e l  d e s c r i b e d  t h e  r a t e  o f  P r e l e a s e  a t  a l l  r a t e s  
o f  P a p p l i c a t i o n ,  w i t h  t h e  e x c e p t i o n  o f  a  f e w  c a s e s ,  w h e r e  
r 2 v a l u e s  w e r e  l o w .  T h e  C r o w l e y  s i l t  l o a m  d i d  n o t  r e l e a s e  
P f r o m  s o r b e d  s i t e s  w i t h  a p p l i c a t i o n  o f  u p  t o  80  mg P k g - -*- 
a t  t h e  e x t r a c t i o n  t i m e s  u s e d  i n  t h e  s t u d y .
T h e  l o g  o f  s o r b e d  P b y  s o i l s  a t  d i f f e r e n t  r a t e s  o f  P 
a p p l i c a t i o n  p l o t t e d  a g a i n s t  t h e  d i f f e r e n t  e x t r a c t i o n  t i m e s
a r e  p r e s e n t e d  i n  F i g .  28  t h r o u g h  3 7 .  T h e s e  f i g u r e s
i l l u s t r a t e  t h e  t i m e  d e p e n d e n c e  o f  P d e s o r p t i o n  f r o m  s o i l s .  
F i g .  28 s h o w s  t h a t  v e r y  s m a l l  q u a n t i t i e s  o f  s o r b e d  P w e r e  
r e l e a s e d  f r o m  N o r w o o d  s i l t  l o a m  w i t h  a p p l i c a t i o n  o f  20 a n d  
40  mg P k g - 1 .
S o r b e d  P w a s  g r a d u a l l y  d e c r e a s i n g  w i t h  i n c r e a s i n g  
e x t r a c t i o n  t i m e .  R e l a t i v e l y  l a r g e r  q u a n t i t i e s  o f  s o r b e d  P 
w e r e  r e l e a s e d  i n t o  s o l u t i o n  w h e r e  h i g h  r a t e s  o f  P w e r e  
a p p l i e d  t h a n  w h e r e  l o w  r a t e s  o f  P w e r e  a p p l i e d .  T h e  
q u a n t i t i e s  o f  P s o r b e d  b y  t h e  N o r w o o d  s i l t  l o a m  f r o m
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a p p l i c a t i o n  o f  200  mg k g ” -*- d e c r e a s e d  b y  4 3 . 8  mg k g ” -1- i n  14
d a y s  w h e r e a s  t h e  s a m e  d e c r e a s e s  f r o m  a p p l i c a t i o n  o f  20 mg
— 1 — 1P k g  w a s  d e c r e a s e d  b y  1 . 0  mg k g  o n l y  o v e r  t h e  s a m e
t i m e  p e r i o d  ( T a b l e  5 ) .
P h o s p h o r u s  r e l e a s e d  b y  t h e  S e v e r n  v e r y  f i n e  s a n d y  
l o a m  a t  a l l  a p p l i c a t i o n  r a t e s  o f  P d e c r e a s e d  g r a d u a l l y  
w i t h  i n c r e a s e  i n  e x t r a c t i o n  t i m e  ( F i g .  29)  w i t h  t h e  e x c e p ­
t i o n  o f  t h e  20  mg P k g - '*' a p p l i c a t i o n  r a t e ,  w h e r e  s o r b e d  P 
d i d  n o t  c h a n g e  w i t h  e x t r a c t i o n  t i m e .  P h o s p h o r u s  s o r b e d  
f r o m  a p p l i c a t i o n  o f  2 0 0  mg P k g - -*- d e c r e a s e d  b y  5 6 . 9  mg 
k g - -*- i n  14  d a y s  d u e  t o  r e l e a s e  o f  P f r o m  s o r b e d  s i t e s  
( T a b l e  5 ) .
A t  P a p p l i c a t i o n  r a t e s  u p  t o  1 0 0  mg k g - -*- s m a l l  
a m o u n t s  o f  s o r b e d  P f r o m  t h e  L a t a n i e r  c l a y  w a s  ( F i g .  3 0 )  
r e l e a s e d  i n t o  s o l u t i o n .  H o w e v e r ,  r e l a t i v e l y  l a r g e r  
a m o u n t s  o f  P w e r e  r e l e a s e d  f r o m  s o r b e d  s i t e s  a t  P a p p l i c a ­
t i o n  r a t e s  o f  1 5 0  a n d  2 0 0  mg k g - -*. H i g h  c l a y  c o n t e n t  o f  
t h e  s o i l  m i g h t  h a v e  c o n t r i b u t e d  t o  g r e a t e r  s o r p t i o n  
c a p a c i t y  o f  t h i s  s o i l .  P h o s p h o r u s  s o r b e d  f r o m  a p p l i c a t i o n  
o f  200  mg k g - *- d e c r e a s e d  b y  3 7 . 0  mg k g - -*- i n  14 d a y s  d u e  t o  
r e l e a s e  o f  P ( T a b l e  5 ) .
B o t h  t h e  H e b e r t  s i l t  l o a m  a n d  R u s t o n  f i n e  s a n d y  l o a m  
s h o w e d  d e c r e a s e  i n  s o r b e d  P a t  a l l  a p p l i c a t i o n  r a t e s  o f  P 
( F i g .  31  a n d  3 2 )  w i t h  e x t r a c t i o n  t i m e .  S o r b e d  P f r o m  
a p p l i c a t i o n  o f  2 0 0  mg k g -  ^ d e c r e a s e d  b y  4 6 . 2  a n d  4 5 . 6  mg
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k g - -* i n  14  d a y s  i n  t h e  H e b e r t  s i l t  l o a m  a n d  R u s t o n  f i n e  
s a n d y  l o a m  s o i l s  r e s p e c t i v e l y .
V e r y  l i t t l e  c h a n g e  i n  s o r b e d  P o c c u r r e d  i n  t h e  
C r o w l e y  s i l t  l o a m  u p o n  e x t r a c t i o n  w i t h  0 . 0 0 5  M C a ( N 0 3 ) 2  
s o l u t i o n .  T h e  C r o w l e y  s i l t  l o a m  r e l e a s e d  o n l y  1 3 . 2  mg P 
k g - * f r o m  t h e  s o r b e d  s i t e s  i n  14 d a y s  w h e r e  P w a s  a p p l i e d  
a t  t h e  r a t e  o f  2 0 0  mg k g - -*-. T h i s  i n d i c a t e s  a  s t r o n g  
r e t e n t i o n  p o w e r  o f  t h e  C r o w l e y  s i l t  l o a m  t o  s o r b  P .
T h e  I b e r i a  s i l t y  c l a y  r e l e a s e d  s m a l l  q u a n t i t i e s  o f  
s o r b e d  P f r o m  a p p l i c a t i o n  o f  P i n  t h e  r a n g e  o f  20  t o  1 0 0  
mg k g - -*- a s  i n d i c a t e d  b y  F i g .  3 4 .  S o r b e d  P d e c r e a s e d  w i t h  
t i m e  d u e  t o  r e l e a s e  o f  P w h e r e  h i g h  r a t e s  o f  P ( 1 5 0  a n d  
2 0 0  mg k g - -^) w e r e  a p p l i e d .  P h o s p h o r u s  s o r b e d  b y  t h e  
I b e r i a  s i l t y  c l a y ,  f r o m  a p p l i c a t i o n  o f  P a t  2 0 0  mg k g - -* 
d e c r e a s e d  b y  2 3 . 8  mg k g - -* i n  14 d a y s .
T h e  d a t a  i n  F i g .  35  i l l u s t r a t e  t h a t  P s o r b e d  b y  t h e  
L e x i n g t o n  s i l t  l o a m  f r o m  a p p l i c a t i o n  o f  P a t  r a t e s  o f  150 
a n d  20 0  mg k g - -* o n l y ,  w e r e  d e c r e a s e d  w i t h  e x t r a c t i o n  t i m e .  
V e r y  s m a l l  q u a n t i t i e s  o f  s o r b e d  P f r o m  o t h e r  r a t e s  o f  P 
a p p l i c a t i o n s  w e r e  r e l e a s e d  i n t o  s o l u t i o n .  P h o s p h o r u s  
s o r b e d  b y  t h e  L e x i n g t o n  s i l t  l o a m  f r o m  a p p l i c a t i o n  o f  200  
mg k g - -* d e c r e a s e d  b y  3 7 . 9  mg k g - 1  i n  14 d a y s .
T h e  S t e r l i n g t o n  v e r y  f i n e  s a n d y  l o a m  s h o w e d  d e c r e a s e  
i n  s o r b e d  P f r o m  a p p l i c a t i o n  o f  P a t  a l l  r a t e s  w i t h  
e x t r a c t i o n  t i m e .  T h e  d e c r e a s e  i n  s o r b e d  P d u e  t o  r e l e a s e
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o f  P i n  s o l u t i o n  i s  i n d i c a t e d  b y  t h e  s l o p e s  o f  t h e  r e g r e s ­
s i o n  l i n e s  i n  F i g .  3 6 .  T h e  s o r b e d  P f r o m  a p p l i c a t i o n  o f  
2 0 0  mg P kg"*-*- w a s  f o u n d  t o  d e c r e a s e  b y  8 6 . 2  mg kg"-*- o v e r  
14 d a y s .  L a f i t t e  m u c k  r e l e a s e d  t h e  s m a l l e s t  a m o u n t  o f  P 
i n t o  t h e  s o l u t i o n  f r o m  s o r b e d  P a m o n g  t h e  s o i l s  u s e d  i n  
t h e  s t u d y .  Low s o i l  pH a n d  h i g h  o r g a n i c  m a t t e r  c o n t e n t  
may  b e  r e s p o n s i b l e  f o r  h o l d i n g  t h e  s o r b e d  P t i g h t l y .  O n l y  
3 . 0  mg P kg*"-*- w a s  d e s o r b e d  f r o m  s o r b e d  P w h e n  P w a s  
a p p l i e d  a t  200 mg kg""-*-. I n  g e n e r a l  t h e  c o n c e n t r a t i o n  o f  P 
i n  s o l u t i o n  d e c r e a s e d  g r a d u a l l y  w i t h  e x t r a c t i o n  t i m e .  
T h i s  i s  c o n s i s t e n t  w i t h  t h e  s t u d i e s  o f  S h a r p l e y  e t  a l .  
( 1 9 8 1 )  a n d  P e a s l e e  a n d  B a l l a u x  ( 1 9 7 7 ) .  T h e  l i g h t  t e x -  
t u r e d  s o i l s  w e r e  f o u n d  t o  r e l e a s e  m o r e  o f  t h e  s o r b e d  P 
i n t o  s o l u t i o n  a t  a l l  l e v e l s  o f  P a p p l i c a t i o n .  H o w e v e r ,  
l a r g e r  a m o u n t s  o f  P w e r e  r e l e a s e d  i n t o  s o l u t i o n  f r o m  
s o r b e d  P w h e r e  h i g h  r a t e s  o f  P w e r e  a p p l i e d  t h a n  w h e r e  l o w  
r a t e s  o f  P w e r e  a p p l i e d .  S o l u b i l i t y  o f  P w a s  g r e a t e r  w h e n  
P w a s  a p p l i e d  t o  s o i l s  t h a n  w h e n  P w a s  d e s o r b e d .  F ox  a n d  
K a m p r a t h  ( 1 9 7 0 )  c a m e  t o  t h e  s a m e  c o n c l u s i o n .  P h o s p h o r u s  
r e l e a s e  f r o m  t h e  s o r b e d  s i t e s  d e p e n d s  o n  t h e  a m o u n t s  o f  P 
p r e v i o u s l y  a p p l i e d ,  s o i l  t e x t u r e ,  s o i l  pH a n d  e x t r a c t i o n  
t i m e .
SUMMARY AND CONCLUSION 
S t u d i e s  w e r e  c o n d u c t e d  o n  P s o r p t i o n  a n d  d e s o r p t i o n  
w i t h  t e n  s e l e c t e d  s o i l s  o f  L o u i s i a n a  t o  e s t a b l i s h  t h e
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r e l a t i o n s h i p  b e t w e e n  s o r b e d  P a n d  s o l u t i o n  P ,  t o  e v a l u a t e  
P s o r p t i o n  a n d  d e s o r p t i o n  c h a r a c t e r i s t i c s  o f  t h e  s e l e c t e d  
s o i l s ,  a n d  t o  f i t  t h e  d a t a  i n t o  a n  a p p r o p r i a t e  e m p i r i c a l  
m o d e l .  F i f t e e n  g r a m  s o i l  s a m p l e s  w e r e  e q u i l i b r a t e d  f o r  1 ,  
2 ,  4 ,  6 ,  8 ,  1 0 ,  12  a n d  1 4  d a y s  w i t h  0 ,  2 0 ,  4 0 ,  6 0 ,  8 0 ,  
1 0 0 ,  1 5 0  a n d  2 0 0  mg P k g - -*- c o n t a i n e d  i n  1 5 0  m l  o f  0 . 0 0 5  M 
C a ( N 0 3 ) 2 s o l u t i o n  a t  2 5 ° C .  S o l u t i o n  P d e c r e a s e d  w i t h  
i n c r e a s i n g  s a m p l i n g  t i m e  a t  a l l  r a t e s  o f  P a p p l i c a t i o n .  
T h i s  i s  c o n s i s t e n t  w i t h  s t u d i e s  o f  Fox a n d  K a m p r a t h  ( 1 9 7 0 )  
a n d  S h a r p l e y  e t  a l .  ( 1 9 8 1 ) .  L i n e a r  r e g r e s s i o n  e q u a t i o n s  
w e r e  d e v e l o p e d  f o r  p r e d i c t i n g  s o l u t i o n  P a t  s a m p l i n g  t i m e s  
r a n g i n g  f r o m  1 t o  14 d a y s  a t  t h e  r a t e s  o f  P a p p l i e d .
P h o s p h o r u s  s o r p t i o n  i s o t h e r m s  c o n s t r u c t e d  b y  p l o t t i n g  
l o g  o f  s o r b e d  P a g a i n s t  l o g  o f  s o l u t i o n  P ,  s h o w e d  a  
s t r a i g h t  l i n e  r e l a t i o n s h i p .  L i n e a r  r e g r e s s i o n  a n a l y s i s  
w a s  u s e d  t o  c a l c u l a t e  t h e  p a r a m e t e r s  o f  t h e  F r e u n d l i c h  
e q u a t i o n .  T h e  e q u a t i o n s  d e v e l o p e d  c a n  b e  u s e d  t o  q u a n t i f y  
t h e  a m o u n t s  o f  P s o r b e d  f o r  m a i n t a i n i n g  g i v e n  l e v e l s  o f  P 
i n  s o l u t i o n  i n  t h e  s e l e c t e d  s o i l s .  T h e  r  v a l u e s  o f  t h e  
a b o v e  r e l a t i o n s h i p  e x p l a i n e d  h i g h  d e g r e e  o f  v a r i a b i l i t y  i n  
s o r b e d  P w i t h  e x c e p t i o n  o f  t h e  C r o w l e y  s i l t  l o a m  a n d  t h e  
N o r w o o d  s i l t  l o a m  a t  a  f e w  s a m p l i n g  t i m e s  o n l y .  T h e  
F r e u n d l i c h  e q u a t i o n  i s  p r e f e r r e d  o v e r  o t h e r  e q u a t i o n s  
b e c a u s e  o f  i t s  s i m p l i c i t y  a n d  e m p i r i c a l  n a t u r e  ( M e a d ,  
1 9 8 1 ;  P o l y z o p o u l o s  e t  a l . ,  1 9 8 5 ) .
1 2 2
T h e  p h o s p h o r u s  t r e a t e d  s o i l s  a f t e r  1 4  d a y s  o f  
s o r p t i o n  s t u d y ,  w e r e  s e q u e n t i a l l y  e x t r a c t e d  a t  d i f f e r e n t  
i n t e r v a l s  o f  t i m e  r a n g i n g  f r o m  1 t o  14 d a y s  w i t h  50 m l  o f  
0 . 0 0 5  M Ca(NC>3 ) 2  s o l u t i o n  t o  e s t i m a t e  t h e  a m o u n t s  o f  P 
d e s o r b e d  f r o m  s o r b e d  s i t e s .  T h e  q u a n t i t i e s  o f  P d e s o r b e d  
g e n e r a l l y  d e c r e a s e d  w i t h  i n c r e a s i n g  e x t r a c t i o n  t i m e .  T h i s  
i n d i c a t e s  t h a t  r e s i d u a l  e f f e c t s  o f  f e r t i l i z e r  P d e c r e a s e s  
w i t h  t i m e .
L i n e a r  r e g r e s s i o n  e q u a t i o n s  w e r e  d e v e l o p e d  f o r  p r e ­
d i c t i n g  s o r b e d  P a t  d i f f e r e n t  l e v e l s  o f  s o l u t i o n  P ,  
r e l e a s e d  b y  d e s o r p t i o n  a t  d i f f e r e n t  i n t e r v a l s  o f  t i m e .  
T h e  C r o w l e y  s i l t  l o a m  d i d  n o t  r e l e a s e  P f r o m  s o r b e d  s i t e s  
o v e r  t h e  e x t r a c t i o n  t i m e s .  T h e  r e l e a s e  o f  P f r o m  s o r b e d  
s i t e s  w a s  f o u n d  t o  d e p e n d  o n  t h e  e x t r a c t i o n  t i m e ,  r a t e s  o f  
P p r e v i o u s l y  a p p l i e d  a n d  t h e  s o i l  t e x t u r e .  Q u a n t i t i e s  o f  
s o r b e d  P r e s u l t i n g  f r o m  v a r i o u s  r a t e s  o f  P a p p l i c a t i o n  
d e c r e a s e d  w i t h  t i m e .  G e n e r a l l y  l a r g e r  q u a n t i t i e s  o f  P 
w e r e  d e s o r b e d  w h e r e  h i g h e r  r a t e s  o f  P w e r e  a p p l i e d  t h a n  
w h e r e  l o w e r  r a t e s  o f  P w e r e  a p p l i e d .  T h e  S e v e r n  v e r y  f i n e  
s a n d y  l o a m ,  R u s t o n  f i n e  s a n d y  l o a m  a n d  t h e  S t e r l i n g t o n  
v e r y  f i n e  s a n d y  l o a m  r e l e a s e d  m o r e  P f r o m  s o r b e d  s i t e s  
t h a n  t h e  o t h e r  s o i l s .  T h i s  i s  b e l i e v e d  t o  b e  d u e  t o  l i g h t  
t e x t u r e  o f  t h e  a b o v e  t h r e e  s o i l s .  T h e  L a f i t t e  m u c k ,  
f o l l o w e d  b y  t h e  C r o w l e y  s i l t  l o a m  r e l e a s e d  t h e  l e a s t  
a m o u n t s  o f  P f r o m  s o r b e d  s i t e s .  S o l u b i l i t y  o f  P w a s  
g r e a t e r  when  P was  a d d e d  t o  s o i l  t h a n  when  P w as  d e s o r b e d .
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q u a n t i t y ,  i n t e n s i t y  a n d  b u f f e r i n g  c a p a c i t y .  S o i l  
S c i .  S o c .  Am. P r o c .  3 7 : 2 5 0 - 2 5 4 .
Ku o ,  S .  a n d  E .  G.  L o t s e .  1 9 7 4 .  K i n e t i c s  o f  p h o s p h a t e
a d s o r p t i o n  a n d  d e s o r p t i o n  b y  h e m a t i t e  a n d  g i b b s i t e .  
S o i l  S c i .  1 1 6 : 4 0 0 - 4 0 6 .
K u r t z ,  L.  T.  a n d  J .  P .  Q u i r k .  1 9 6 5 .  P h o s p h a t e  a d s o r p t i o n  
a n d  p h o s p h a t e  f r a c t i o n s  i n  f i e l d  s o i l s  o f  v a r y i n g  
h i s t o r i e s  o f  p h o s p h a t e  f e r t i l i z a t i o n .  A u s t .  J .  o f  
A g r i c .  R e s .  1 6 : 4 0 3 - 4 1 2 .
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L a r s e n ,  S .  1 9 6 7 .  S o i l  p h o s p h o r u s .  A d v .  A g r o n .  1 9 : 1 5 1 -  
2 1 0 .
M ea d ,  J .  A.  1 9 8 1 .  A c o m p a r i s o n  o f  t h e  L a n g m u i r ,
F r e u n d l i c h  a n d  T e m k i n  e q u a t i o n s  t o  d e s c r i b e  p h o s p h a t e  
a d s o r p t i o n  p r o p e r t i e s  o f  s o i l s .  A u s t .  J .  S o i l  R e s .  
1 9 : 3 3 3 - 3 4 2 .
N a i r ,  K.  P .  P .  a n d  K.  M e n g e l .  1 9 8 4 .  I m p o r t a n c e  o f  p h o s ­
p h a t e  b u f f e r  p o w e r  f o r  p h o s p h a t e  u p t a k e  b y  r y e .  S o i l  
S c i .  S o c .  Am. J .  4 8 : 9 2 - 9 5 .
N i s h i m o t o ,  R.  K . , R.  L .  F o x  a n d  P .  E .  P a r v i n .  1 9 7 7 .
R e s p o n s e  o f  v e g e t a b l e  c r o p s  t o  p h o s p h o r u s  c o n c e n t r a ­
t i o n s  i n  s o i l  s o l u t i o n .  J .  A m er .  S o c .  H o r t .  S c i .  
1 0 2 : 7 0 5 - 7 0 9 .
O l s e n ,  S .  R.  a n d  F .  S .  W a t a n a b e .  195 7 .  A m e t h o d  t o
d e t e r m i n e  a  p h o s p h o r u s  a d s o r p t i o n  maximum o f  s o i l s  a s  
m e a s u r e d  b y  t h e  L a n g m u i r  i s o t h e r m .  S o i l  S c i .  S o c .
Am. P r o c . 2 1 : 1 4 4 - 1 4 9 .
O l s e n ,  S .  R.  a n d  F .  S .  W a t a n a b e .  1 9 7 0 .  D i f f u s i v e  s u p p l y  
o f  p h o s p h o r u s  i n  r e l a t i o n  t o  s o i l  t e x t u r e  v a r i a t i o n s .  
S o i l  S c i .  1 1 0 : 3 1 8 - 3 2 7 .
O l s e n ,  S .  R.  a n d  F .  E .  K h a s a w n c h .  1 9 8 0 .  Use  a n d  l i m i t a ­
t i o n s  o f  p h y s i c a l - c h e m i c a l  c r i t e r i a  f o r  a s s e s s i n g  t h e  
s t a t u s  o f  p h o s p h o r u s  i n  a g r i c u l t u r e .  Am. S o c .  o f  
A g r o n .  M a d i s o n ,  W i s .
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O z a n n e ,  P .  G.  a n d  T .  C .  S ha w.  1 9 6 8 .  A d v a n t a g e  o f  t h e
r e c e n t l y  d e v e l o p e d  p h o s p h a t e  s o r p t i o n  t e s t  o v e r  t h e  
o l d e r  e x t r a c t a n t  m e t h o d s  f o r  s o i l  p h o s p h a t e .  T r a n s .  
9 t h  I n t .  C o n g .  S o i l  S c i .  2 : 2 7 3 - 2 8 0 .
P a r f i t t ,  R.  L.  1 9 7 7 .  P h o s p h a t e  a d s o r p t i o n  o n  a n  o x i s o l .  
S o i l  S c i .  S o c .  Am. J .  4 1 : 1 0 6 4 - 1 0 6 7 .
R a j a n ,  S .  S .  S .  a n d  J .  H.  W a t k i n s o n .  1 9 7 6 .  A d s o r p t i o n  o f  
s e l i n i t e  a n d  p h o s p h a t e  o n  a n  a l l o p h a n e  c l a y .  S o i l  
S c i .  S o c .  Am. J .  4 0 : 5 1 - 5 4 .
R i e m s k i j k ,  W. H.  V.  a n d  L .  A.  M. A.  V a n d e r .  1 9 8 4 .  P h o s ­
p h o r u s  s o r p t i o n  b y  s o i l s :  I I .  S o r p t i o n  m e a s u r e m e n t
t e c h n i q u e .  S o i l  S c i .  S o c .  Am. J .  4 : 5 4 1 - 5 4 4 .
R u s s e l l ,  E .  J .  a n d  J .  A.  P r e s c o t t .  1 9 1 6 .  T h e  r e a c t i o n  
b e t w e e n  d i l u t e  a c i d  a n d  p h o s p h o r u s  c o m p o u n d s  o f  t h e  
s o i l .  J .  A g r i c .  S c i .  Camb.  8 : 6 5 - 1 1 0 .
R y a n ,  J . ,  D.  C u r t i n  a n d  M. A.  C h e e m a .  1 9 8 5 .  S i g n i f i c a n c e  
o f  i r o n  o x i d e ,  c a l c i u m  c a r b o n a t e  p a r t i c l e  s i z e  i n  
p h o s p h a t e  s o r p t i o n  b y  c a l c a r e o u s  s o i l s .  S o i l  S c i .  
S o c .  Am. J .  4 9 : 7 4 - 7 6 .
S h a r p l e y ,  A.  N . , L .  R.  A h u j a ,  M. Yamamot o  a n d  R.  G.
M e n g e l . 1 9 8 1 .  T h e  k i n e t i c s  o f  p h o s p h o r u s  d e s o r p t i o n
f r o m  s o i l .  S o i l  S c i .  S o c .  Am. J .  4 5 : 4 9 3 - 4 9 6 .
S h a w h n e y ,  B.  L .  1 9 7 4 .  C h a r g e  c h a r a c t e r i s t i c s  o f  s o i l s  a s  
a f f e c t e d  b y  p h o s p h a t e  s o r p t i o n .  P r o c .  S o i l  S c i .  S o c .  
Am. 3 8 : 1 5 9 - 1 6 0 .
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T a y l o r ,  R.  W. a n d  B.  G.  E l l i s .  1 9 7 8 .  A m e c h a n i s m  o f  
p h o s p h a t e  a d s o r p t i o n  o n  s o i l  a n d  a n i o n  e x c h a n g e  
r e s i g n  s u r f a c e s .  S o i l  S c i .  S o c .  Am. J .  4 2 : 4 3 2 - 4 3 6 .
V e i t h ,  J .  A.  a n d  G. S p o s i t o .  1 9 7 7 .  On t h e  u s e  o f  t h e
L a n g m u i r  e q u a t i o n  i n  t h e  i n t e r p r e t a t i o n  o f  " a d s o r p ­
t i o n "  p h e n o m e n a .  S o i l  S c i .  S o c .  Am. J .  4 1 : 6 9 7 - 7 0 2 .
W i l l i a m s ,  E .  G.  1 9 6 7 .  T h e  i n t e n s i t y  a n d  q u a n t i t y  a s p e c t s  
o f  s o i l  p h o s p h a t e  s t a t u s  a n d  l a b o r a t o r y  e x t r a c t i o n  
v a l u e s .  A n a l e s  d e  E d a f o l o g i a  y  A g r o b i o l o g i a . 2 6 :  
5 2 5 - 5 4 6 .
Y u a n ,  T .  L .  a n d  D. E .  L u c a s .  1 9 8 2 .  R e l a t i o n  o f  p h o s ­
p h o r u s  b y  s a n d y  s o i l s  a s  e v a l u a t e d  b y  a d s o r p t i o n  
i s o t h e r m s .  S o i l  a n d  S c i .  S o c .  o f  F l o r i d a  P r o c .  4 1 :  
1 9 5 - 2 0 1 .
T a b l e  1 .  The  s o i l s  t y p e s ,  pH v a l u e s  a n d  l o c a t i o n s  o f  t h e  s e l e c t e d  s o i l s  o f  L a .
E x p t . 
NO. S o i l  Type PH
L o c a t i o n  
( P a r i s h ) C l a s s i f i c a t i o n
1 Norwood  s i l 8 . 0 R a p i d e s F i n e - s i l t y ,  m i x e d  ( c a l c a r e o u s ) ,  
t y p i c  U d i f l u v e n t s
2 S e v e r n  v f s l 7 . 4 B o s s i e r C o a r s e - s i l t y ,  m i x e d  ( c a l c a r e ­
o u s ) ,  t y p i c  U d i f l u v e n t s
3 L a t a n i e r  c 6 . 6 R a p i d e s C l a y  o v e r  l o a m y ,  m i x e d ,  v e r t i c  
H a p l u d o l l s
4 H e b e r t  s i l 6 . 6 C a l d w e l l F i n e - s i l t y ,  m i x e d ,  a e r i e  
D e h a g u a l b s
5 R u s t o n  f s l 6 . 0 E a s t  F e l i c i a n a F i n e - m i x e d  ( c a l c a r e o u s ) ,  m e s i c  
t y p i c  U s t r o t h e n t s
6 C r o w l e y  s i l 7 . 1 A c a d i a F i n e ,  m o n t m o r i l l o n i t i c , t y p i c  
v e r t i c  H a p l a q u o l l s
7 I b e r i a  s i c 5 . 7 I b e r i a F i n e ,  m o n t m o r i l o n i t e , v e r t i c  
H a p l a q u o l l s
8 L e x i n g t o n  s i l 4 . 9 E a s t  F e l i c i a n a F i n e - s i l t y ,  m i x e d ,  t y p i c  
P a l l u d a l b s
9 S t e r l i n g t o n  v f s l 4 . 2 M o r e h o u s e C o a r s e - s i l t y ,  m i x e d ,  t y p i c  
H a p l u d a l f s
10 L a f i t t e  m 4 . 2 J e f f e r s o n E u i e ,  t y p i c  M e d i s a p r i s t s
Table 2. The intercepts, coefficients and r2 values of the linear regression equations
between solution P and incubation times (day) with different rates of applied P.




60 100 150 200
la c  CO K r2 lo t  CO I r 2 lac  CO I r2 la c  CO K r2 1°8 CO K r2 le a  CO. K r 2 lc«C 0 X r 2 lo t  CO K r*
1. Ronood a i l -0.69 0.03 0.57* -0.19 0.02 0.10 0.23 -0.02 O.fll** 0.37 -0.02 0.78*4 0.53 -0.01 0.11 0.05 -0.05 0.45 0.74 •0.09 0.59*
2. S ira  hi r f a l -0.93 0.09 0.98** -0.07 -0.03 0.24 0.20 -0.05 0.9844 0.35 -0.02 0.964* 0.41 -0.001 0.04 0.67 -0.01 0.19 0.92 •0.01 0.59*
3. Latanlar c -1.76 0.01 0.01 -1.38 0.01 0.01 0.97 0.01 0.01 -0.60 •0.02 0.91* -0.36 -0.03 0.90** -0.17 •0.03 0.91*4
4. Hobart a l l -1.07 0.01 0.12 -0.77 -0.03 0.54* -0.54 -0.03 0.54* -0.34 -0.05 0.714* -0.24 -0.04 0.80** -0.07 0.05 0.77** 0.05 -0.04 0 .9 5 " 0.06 •0.04 0.91**
5 . Ruatoa fa l -0.61 -0.03 0.63 0.14 -0.05 0.56* 0.11 -0.0? 0.57* 0,?4 -0.01 0.13 0.59 -0.03 0 .8 3 " 0.72 -0.0? 0.6?** 0.9* -0,01 0 .9 3 "
6. Croalay a l l -0.22 -0.07 0.78* 0.17 -0.07 0.98**
7 . Ibarla  a le -1.32 -0.01 0.19 -1.19 -0.01 0.03 -0.65 •0.02 0,03** -0.35 •0.03 0 .9 8 "
S. Latlngton a l l •0.51 -0.22 0.77* -0.64 -0.06 0.41 -0.09 0.04 0.28 0.00 •0.03 0.54* 0.37 -0.03 0.96**
9. S tarllng toa  r f a l -1.60 -0.01 0.02 -1.29 -0.01 0.01 -0.82 -0.02 0.614 -0.68 -0.0? 0.59* -0.44 -0.02 0.64* -0.28 -0.04 0.924* -0.20 •0.02 0.79** -0.09 •0.03 0.80**
10. L a fltU  i -1.09 -0.01 0.03 -2.40 0.04 0.44 -1.90 -0.01 0.07 -1.81 -0.00 0.00 -?.26 0.0? 0.52 -1.73 0.02 0.12 -1.70 0.02 0.28 -1.29 -0.01 0.02
* S ign ifican t a t  51 1m l  o f p robab ility .
**Slgnlflcant a t  I f  I m l  o f  p robab ility .
Table 3. The intercepts, coefficients and values of the linear regression equations
between sorbed P and solution P at different incubation times.




• 10 12 15
lo t  K n r* l o s t n r* lo t  K n r* n r* * » * - a r* n r* lo t  K n r* . lc «  * n r*
1. Roraood a l l 1.69 0.316 0.88® 1.62 0.558 0.95®® 1.65 0.551 0.29 1.75 0.233 0.05 1.60 0.800 0.72 1.75 0.317 0.18 1.75 0.097 0.01 1.80 0.118 0.01
2. Severn vfet 1.6T 0.513 0.91®® 1.65 0.5*0 0.95®* 1.65 0,533 0.93®® 1.70 0.598 0.89®® 1.56 0.810 0.55 1.65 0.588 0.26 1.82 0.353 0.80® 1.85 0.308 0.88®
3. U tc i i e r  e 2.35 0.565 0 .9 9 « 2.33 0.551 0.93®® 2.60 0.252 0.78® 2.57 0.687 0.96»® 2.31 0.382 0.69® 2.59 0.578 0.97®® 2.66 0.778 0.98®® 2.70 0.769 0.97®®
I ,  Hebert a l l 2.05 1.155 0.72* 2.26 1.257 0.97®® 2.55 1.135 0.97®® 2.50 0.988 0.98®® 2.58 1.111 0.85®® 2.98 1.602 0.95®* 2.98 1.592 0.85®® 3.06 1.606 0.95®®
5 . Rueton f t l 1.6T 0.390 o.oe®® 1.55 0.55 0.75® 1.61 0.60 0.78® 1.62 0.609 0.78® 1.63 0.611 0.76* 1.75 0.523 0.98®® 1.81 0.59 0.95®® 1.85 0.391 0.95®®
6. Croelej a l l 2.35 0.961 0.65 2.19 0.325 0.12 -------------- --- --------- ---- ---------- ---------
T. Iberia  s ic 2.39 0.376 0.99®* 2.59 0.55 0.98®® 2.53 0.576 0.89®® 2.59 0.398 0.71® 2.61 0.509 0.93®® 2.61 0.535 0.9T®® 2.91 0.829 0.9*®® 2.60 0.590 0.96®®
6. le tlnc ton  a l l 2.10 0.503 0.09 2.15 0.206 0.93® 2.19 0.255 0.86 2.20 0.326 0.5® 2.26 0.227 0.99® --------- ---- 1.9* 0.17* 0.06
ft. S terllngton  vfal 2.20 0.675 0.93” 2.59 1.239 0.96®® 2.31 0.728 0.98®® 2.51 0.822 0.99®® 2.62 1.019 0.98®® 2.65 1.059 0.97®® 2.72 1.158 0.96®® 2.66 0.973 0.95®®
10. U f l t t e  m 3.20 0.711 0.83” 3.81 1.091 0.71® 3.25 0.651 0.67 5.08 1.169 0.77® 5.65 1.69 0.56 3.08 0.728 0.65® 3.30 0.917 0.75® 3.36 0.772 0.95*
•  S lf i iN c v t t  « t  51 1 m l  o f  p robab ility .
**Sl§nlficant a t  1ft level of probability*
Table k. The intercepts, coefficients and r2 values of the linear regression equations
between sorbed P and solution P for P desorption at different extraction times.
Extraction time (days)
S o ils  1 2  4  6__________  8 to_______   12  U
lo g E n r* lo g * n r* log E n r* lo g * n lo g * n r* log I n log E n r* log K n r2
1. Horeood a i l 1.40 0.57 0.91” 1.66 0.62 0.669 1.66 0.36 0.729 1.67 0.56 0.61 1.75 0.*1 0,51 1,76 0.26 0,22 1.70 0,63 0,679 1,74 0,76 0.829
Z. Severn vfal 1.10 0.06 0.91” 1.44 0.56 0.739 1.31 0.83 0.85” 1.32 0.92 0.90” 1.37 0.74 0.829 1.62 0.33 0.769 1.59 0.39 0.T79 1.64 0.35 0.829
3. la U n ie r  c 1.77 0.55 0.99” 1.90 0.43 0.86” 1.95 0.35 0.96” 1.85 0.68 0.93” 1.05 0.67 0 .9 0 " 1.87 0.53 0.90” 1.64 0.73 0.96” 1.89 0.70 0.97”
4. Hebert a l l 0.57 1.5T 0.09” 0.92 1.33 0.97” 1.20 1.23 0.95” 1.58 0.51 0.80” 1.20 1.42 0.92” 1.10 1.00 0 .9 1 " 0.96 2.28 0 .9 8 " 1.22 1.81 0.92”
5 . ffuston fa l
6 . Crowley a i l  
T. Ib e ria  a le
1.40 0.72 0.9*” 1.50 0.64 0.96” 1.55 0.46 0.77” 1.59 0.5* 0 .9 8 " 1.56 0.60 0.93” 1.44 0.94 0.599 1.60 0.47 0.21 1.60 0.73 0.49
2.00 0.37 0.99” 2.11 0.21 0.86 2.06 0.39 0.99” 2.05 0.28 0.47 2.07 0.50 0.93” 2.05 0.52 0 .9 8 " 2.05 0.00 0.9299 2.10 0.42 0.96”
0. Lexington a i l 1.87 0.43 0.87” 1.05 0.50 0.96” 1.67 0.45 0.94” 1.90 0.52 0.60 1.92 0.29 0.78* 2.03 0.30 0 .9 5 " 2.07 0.29 0.00” 2.11 0.25 0.97
9 . S terllng ton  v fa l 1.50 0.67 0.92” 1.33 1.21 0.92” 1.57 0.66 0.97” 1.54 0.63 0 .9 9 " 1.53 1.02 0.98” 1.51 1.04 0.96” 1.47 1.15 0.96” 1.59 0.92 0 .9 3 "
10. L a f ltte  a 2.32 0.73 0.699 2.47 0.79 0.36 2.10 0.17 0.18 2.54 0.01 0.23 2.81 1.61 0.52 1.04 0.60 0.01 2.35 0.05 0.80” ----- ------------
9 S lp lM c n t  it 5 f  leval o f p robab ility . 
" S i p i l f  leant a t  1% level o f  p robab ility .
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Table  5.  The q u a n t i t i e s  and pe rcen tage  o f  P desorbed from s o i l s  a t  v a r i o u s  r a t e s  o f  app l i ed  P a t  the  
end of  s e q u e n t i a l  e x t r a c t i o n  t imes .
P Desorbed (mg kg~1 ) ___________  % Desorbed
1
_______________________ Appl ied P (mg kg )________________
20 40 60 80 100 150 200 20 40 60 80 100 150 200
Norwood s i l 1.00 5.3 12.0 14.0 21.4 37.7 43.8 6.4 15.3 23.2 19-8 34.9 26.1 22.6
Severn v f s l 2 .02 11.0 21.2 19.9 31.7 43.7 56.9 10.1 28.7 37.0 28.9 41.8 40.9 38.6
L a t a n i e r  c 0.72 2.22 5.5 8 .4 13.0 22.2 37.0 3.6 5 .6 9.3 10.6 13.1 14.9 18.8
Hebert  s i l 8 . 2 16.13 22.0 27.0 37.3 41.0 46.2 42.3 41.8 37.7 34.6 38.1 27.8 23.4
Ruston f s l 5 .7 10.1 14.4 18.8 22.6 38.5 45.6 28.6 26.3 27.5 26.2 27.1 32.6 31.5
Crowley s i l ------ ------ ------ ------ 0.17 2.8 13.2 ------ ------ ------ ------ 0.2 1.8 6.6
I b e r i a  s i c 0.2 0.9 0.7 2.8 5.0 13.8 23.8 1.0 2.4 1.2 3.6 5.0 9.3 12.0
Lexington s i l 0.7 1.6 1.32 4.0 7 .4 20.6 37-9 3.4 4.3 2 .2 5.0 8 . 0 14.1 19-9
S t e r l i n g t o n  v f s l 4 .1 9.5 13.4 21.7 23.8 34.1 86.2 21.0 24.4 22.8 38.5 24.2 23.2 44.0
L a f i t t e  m 0.6 6.6 1.4 1.2 1.8 1.9 3 .0 2 . 8 16.5 2.4 1.5 1.76 1.3 1.5
Table  6.  The i n t e r c e p t s ,  c o e f f i c i e n t s  and r 2 va l ues  of  the  l i n e a r  r e g r e s s i o n  eq u a t i on s  
between sorbed P and e x t r a c t i o n  t imes  (days) f o r  s o i l s  t r e a t e d  wi th  d i f f e r e n t  
r a t e s  o f  P.
M i l 20 *0 60




lOR 30 X r* lo*30 t r* le* SO 1 r* log SO ( r* les  SO X r* 1«B SO I > « * » 1 r*
1. Boroood i l l 1.17 -0.01 0.21 1.52 -0.33 0.91” 1.66 -0.68 0.92** 1.8* -0.98 0.92" 1.75 -1.26 0.98” 2.11 -1.55 0.98" 2.2* -1.77 0.98**
2a Saatm vfsl --------- --------- --------- 1.53 -0.55 0.82” 1.71 -1.22 0.96” 1.81 -1.17 0.97” 1.63 -1.77 0.96” 1.98 -2.** 0.99” 2.11 -2.88 0.96”
3. Latanler c 1.29 -0.03 0.27 1.59 -0.12 0.96” 1.77 -0.3* 0.98” 1.89 -0.51 0.99” 1.98 -0.77 0.99" 2.16 -1.27 0.99” 2.27 -2.08 0.97"
4. Babart a ll 1.22 -0.45 0.97*. 1.53 -0.05 0.97” 1.71 -1.09 0.95” 1.8* -1.35 0.96” 1.91 -1.63 0.96” 2.1* -2.37 0.95” 2.26 -2.57 0.92**
5« tuston fal 1.31 -0.38 0.88“ 1.56 -0.61 0.97” 1.68 -0.77 0.95“ 1.81 -0.99 0.87" 1.68 -1.29 0.93” 2.0* -2.31 0.9*" 2.13 -2.87 0.98”
6. Cronlay a ll --------- --------- --------- --------- --------- --------- 1.99 -1.62 0.20 2.17 -0.06 0.8*” 2.29 •0.89 0.95”
Ta Ibaria ale 1.30 -0.03 0.35 1.60 -0.06 0.96” 1.78 -0.0* 0.78” 1.90 -0.19 0.99” 1.99 •0.26 0 .97" 2.16 -0.81 0.99" 2.28 -1.36 0.98**
6. Uilngton a ll 1.29 -0.06 0.68* 1.56 •0.09 0.67* 1.77 -0.05 0.*5 1.89 -0.2* 0.83” 1.95 -0.43 0.92" 2.15 -1.12 0 .95" 2.26 -2.15 0.9*"
9* Starllngton vfal 1.91 -0.26 0 .97« 1.57 -0.57 0.98” 1.75 -0.78 0.99" 1.87 -1.27 0.99” 1.96 -1.28 0.95" 2.1* -2.23 0.97" 2.27 -2.67 0.97"
10. Lafitta a 1.28 -0.04 0.93" 1.61 -0.31 0 .0 1.78 -0.12 0.87" 1.90 -0.10 0.83" 2.00 -0.11 0.93” 2.17 -0.11 0.98" 2.30 •0.13 0.93”
■ 31«ilMcant at 51 M  or probability. 
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Appendix Table 1. The quantities of P sorbed and in solution from various rates of added P at different sampling 
times.
Norwood silt loam, pH = 8.0
Rates of    __________ Sorbed P (mg kg~1)_________________________________Solution P (ml PL~^)
Added P ~ ~ ___________________ "  Sampling time's (days)__ ____________________
/me* \  1 9  L  A n TO 19  l / i  1 9  L  A pi" l"(mg kg-1) 1 2 A 6 8 10 12 1A 2 A 6 8 10 12 1A
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 1.11 1.9A
20 20.0 17.8 17.2 16.1 16.7 16.7 11.7 15.6 0.00 0.22 0.29 0.39 0.33 0.33 0.83 0.AA
AO 37.2 3A.A 23.3 26.1 27.8 27.8 27.8 3A.A 0.29 0.56 1.67 1.39 1.22 1.22 1.22 0.56
60 AA.7 A6.1 A7.6 A8.9 A8.9 A8.9 51.7 51.7 1.53 1.39 1.75 1.11 1.11 1.11 0.83 0.83
80 60.6 59.2 60.6 60.6 63.3 63.3 66.1 70.3 1.9A 2.08 1.9A 1.9A 1.67 1.67 1.39 0.97
100 6A.8 66. A 68.5 75.9 72.2 7A.1 75.9 61.1 3.52 A.26 3.15 2.A1 2.78 2.59 2.A1 3.89
150 9A.A 122.2 119.A 115.3 10A.2 108.3 111.1 1AA.A 5.56 5.78 3.26 3.A7 A.58 A.17 3.89 0.56
200 108.3 137.5 188.9 195.8 176.A 195.1 195.8 19A.0 9.17 6.25 1.11 0.A2 2.36 0.A9 0.A2 0.60
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Appendix Table 1. (continued)
Severn very fine sandy loam, pH = 7.A
Rates o f ___________________ Sorbed P (mg kg"1 )   Solut ion P (ml PL- 1 )
Added ~ Sampling times (days)
/ mn \  1 O  L  A fi 1 fl 1 D T i  1 9( g kg"1 ) 1 2 A 6 8 10 12 1A 1 2 A 6 8 10 12 1A
0 0.0 0 .0 0.0 0 .0 0.0 0.0 0 .0 0 .0 0.00 0.00 0.28 0.AA 0.56 1.11 1.67 2.22
20 20.0 20.0 20.0 20.0 10.0 7 .8 20.0 20.0 0.00 0.00 0.00 0.00 1.00 1.22 0.00 0.00
AO 3A.A 3A.A 33.3 32.8 26.1 3A.A 35.6 38.3 0.56 0.56 0.67 0.72 1.39 0.56 O.AA 0.17
60 A8.9 A7.5 A8.9 53.1 51.7 55.8 57.2 57.2 1.11 1.25 1.11 6.9 0.83 0.A2 0.28 0.28
80 57.8 60.6 60.6 6A.7 66.1 67.5 68.9 68.9 2.22 1.9A 1.9A 1.53 1.39 1.25 1.11 1.11
100 81.9 66.7 71.3 77.8 7A.1 79.6 77.8 75.9 1.86 3.33 2.87 2.22 2.59 2.0A 2.22 2.A1
150 100.0 101. A 112.5 105.6 100.0 113.9 109.7 106.9 5.00 A.86 3.75 A.AA 5.00 3.61 A.03 A.31
200 133.3 111.1 119.5 130.6 133.3 130.6 138.9 1A7.2 6.67 8.89 8,06 6.9A 6.67 6.9A 6.11 5.28
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Appendix Table 1. (continued)
Latanier clay, pH = 6.6
Hates o f  ___________________ Sorbed P (mg kg- 1 )_________________   Solut ion P (ml PL~1 )
Added P. ~ Sampling times (days)
(mo- L.O-- ) 1 1 O  /. A ~ ~ Q 1(1 T O  1/, T O(mg kg- 1 ) 1 2 A __6__ 8 10 12 1A 1 2 _A__ 6 8 10 _12_ 14
0 0.0 0.0 0.0 0.0 0 .0 0.0 0 .0 0.0 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.00
20 20.0 20.0 20.0 19.8 19.8 19.9 19.8 19.8 0.00 0.00 0.00 0.02 0.02 0.01 0.02 0.02
AO 39.5 39-8 39-9 39-7 AO.O 39.8 39.5 39.7 0.05 0.02 0.01 0.04 0.00 0.02 0.05 0.03
60 59.1 59.0 60.0 59.0 59.3 59-3 59-2 59.5 0.09 0.11 0.00 0.10 0.06 0.07 0.08 0.05
80 78.7 78.8 79.2 79.3 78.8 78.8 79-2 79.0 0.13 0.12 0.08 0.07 0.11 0.12 0.08 0.12
100 97.6 98.3 98.3 98.8 9 8 . A 9 8 .A 98.5 98.8 0.25 0.18 0.17 0.12 0.16 0.16 0.15 0.11
150 1A5.1 1A6.3 1A9.7 1A7.2 147.5 1A7.5 1A7.9 1A8.3 0.49 0.37 0.30 0.28 0.2A 0.25 0.21 0.18
200 192.7 193.9 19A .9 195.8 196.5 196.5 196.5 196.9 0.74 0.61 0.51 0.A2 0.38 0.35 0.35 0.32
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Appendix Table 1. (continued)
Hebert silt loam, pH = 6.6
Rates o f ____________________Sorbed P (mg kg~1 )________________________  Solut ion P (ml PL~^)
Added Sampling times (days)
i t  o /. a a I n  ' n  i7. l 6(mg kg- 1 ) 1 2 A __ 6 __8__ _10__ 12 _1A__ __1__ 2 A _6__ 8 10 _12_ 1A
0 0.0 0.0 0.0 0.0 0 .0 0.0 0.0 0.0 0 . 0 9 0.08 0.11 0.09 0.11 0.01 0.07 0.1A
20 17.7 18.3 19.0 19.7 19-0 1 9 . 1 19.0 19.3 0.23 0.17 0.11 0.07 0.11 0.01 0.11 0.07
AO 36.2 36.9 38.6 38.3 38.6 3 8 . A 3 8 . A 38.6 0.39 0.31 0.1A 0.18 0.1A 0.16 0.16 0.1A
60 5A.1 55.8 57.3 57-8 58.8 58.6 58.8 58.3 0.60 0.A2 0.26 0.22 0.12 0.1A 0.12 0.18
80 72.7 75.5 76.5 76.9 78.0 77.8 77.9 78.0 0.7A 0.A6 0.35 0.32 0.20 0.22 0.21 0.20
100 86.0 9A.6 96.0 9 6 .A 96.8 97.6 97.5 97.9 1 .A0 0.5A 0.  A0 0.36 0.32 0.2A 0.25 0.20
150 1A2.1 1A2.7 1AA.1 1A3.7 1A5.5 1A9.6 1A7.2 1A7.3 0.79 0.7A 0.59 0.63 0.A6 0.3A 0.28 0.27
200 190.6 188.1 193.6 193.A 194 .7 196.5 196.3 197.0 0.95 1.19 0.6A 0.67 0.53 0.35 0.37 0.30
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Appendix Table 1. (continued)
Ruston fine sandy loam, pH = 6.0
Rates o f _______________   Sorbed P (mg kg~  ^ )_________________________  Solut ion P (ml PL~^)
Added P -  - -  -  Sampling times (days)
Ir r .r r  \ 1 O  /. A B 1 Pi” 1 9 1 £ 1 9 A A ft 1(mg kg- 1 ) 1 2 A 6 8 10 12 1A 1 2 6 8 10 12 1A
0 0.0 0.0 0 .0 0.0 0.0 0.0 0.0 0.0 0.00 0.17 0.28 0.00 0.00 0.00 0.11 0.11
20 20.0 20.0 20.0 20.0 20.0 0.0 20.0 20.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AO 3A.A 28.9 28.9 28.9 28.9 35.6 37.2 38.3 0.56 1.11 1.11 1.11 1.11 0.AA 0.28 0.17
60 A7.6 A3.3 51.7 51.7 52.2 52.2 52.2 52.2 1.25 1.67 0.83 0.83 0.89 0.78 0.78 0.78
80 67.5 66.1 60.6 60.6 60.6 63.3 66.1 71.7 1.25 1.39 1.9A 1.9A 1.9A 1.67 1.39 0.83
100 65.7 61.1 7A.1 7A.1 79-6 79.6 83.3 83.3 3.A3 3.89 2.59 2.59 2.0A 2.0A 1.17 1.67
150 93.1 98.6 111.1 111.1 111.8 113.9 115.3 118.1 5.69 5.1A 3.89 3.89 3.82 3.61 3.A7 3.19
200 113.9 116.7 127.8 127.8 127.8 1A0.3 1A0.3 1AA.A 8.61 8.3A 7.23 7.22 7.22 5.97 5.97 5.56
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Appendix Table 1. (continued)
Crowley silt loam, pH = 7-1
Rates o f  ____________________Sorbed P (mg kg~1 )_____________   Solut ion P (ml PL~^)
Added P, Sampling t imes'(days)
i i o _ /. A a  i n  " i o ” ~"i/. i o  l  A R 1(mg kg- 1 ) 1 2 A 6 8 10 12 1A 1 2 A 6 8 10 12 1A
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 20.0 20.0 20.0 20.0 20.0 20.0 1A.A 20.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AO AO.O 37.2 37.2 AO.O AO.O AO.O AO.O AO.O 0.00 0.28 0.28 0.00 0.00 0.00 0.56 0.00
60 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
80 80.0 77.2 80.0 80.0 77.8 80.0 80.0 80.0 0.00 0.28 0.00 0.00 0.28 0.00 0.00 0.00
100 100.0 100.0 99.1 97.1 100.0 99-1 99.6 97.2 0.00 0.37 0.09 0.09 0.00 0.09 0.0A 0.28
150 1A5.1 1A5.8 1A6.5 1A6.5 1A8.6 150.0 150.0 150.0 0.A9 0.A2 0.35 0.35 0.1A 0.00 0.00 0.00
200 18A.A 190.0 19A.A 193.1 195.8 195.8 197.2 198.6 1.56 1.00 0.56 0.70 0.A2 0.A2 0.28 0.1A
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Appendix Table 1. (continued)
Iberia silty clay, pH = 5.7
Rates o f ______________ Sorbed P (mg kg~1 ) ___        Solut ion P (ml  PL~1 )
Added P. ~ -  Sampling times (days) _________________
Imr. \ 1 O It ~  f t  Q l7l l/i 1  O L  f t  R  ~  iri( g kg- 1 ) 1 2 A 6 8 10 12 1A 1 2 A 6 8 10 12 1A
0 0.0 0.0 0.0 0.0 0 .0 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00
20 20.0 20.0 20.0 20.0 20.0 20.0 19-9 20.0 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.00
AO AO.O AO.O 39.7 39.8 39.8 39-8 39.8 39.9 0.00 0.00 0.02 0.02 0.02 0.00 0.02 0.01
60 59-8 60.0 59.8 59-8 59-8 60.0 60.0 60.0 0.02 0.00 0.02 0.02 0.02 0.00 0.00 0.00
80 79-5 79.5 79.7 79-7 79.7 79.5 79-5 79-7 0.05 0.05 0.0A 0.0A 0.0A 0.05 0.05 0.03
100 99.0 99.3 99.2 99.8 99.8 99-A 99-A 99.3 0.11 0.07 0.08 0.02 0.0A 0.06 0.06 0.07
150 1A7.6 1A7-9 1A8.3 1A8.0 1A8.0 1A8.5 1A8.6 1A8.6 0.25 0.21 0.18 0.16 0.16 0.15 0.1A 0.1A
200 194-9 196.6 196.9 197.0 197.0 197-9 197.9 198.3 0.51 0.3A 0.32 0.30 0.27 0.26 0.21 0.18
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Appendix Table 1. (continued)
Lexington silt loam, pH = A.9
Rates o f ___________________ Sorbed P (mg kg~1 )_________________      Solut ion P (ml PL~^)
Added P. ~ Sampling times (days T  ______
t n r r  t,™- ) I 1 O A ”  A 9  " i n  " 13  1 A~ 1 O L  A fi ~  1(mg kg- 1 ) 1 __2__ 6 8 10__ 12 1 _1__ _2__ A _ 6 _ 8 _10_ 12 _1A_
0 0.0 0.0 0.0 0.0 0 .0 0.0 0 .0 0.0 0.28 0.28 0.28 0.28 0.17 0.17 0.17 0.17
20 20.0 20.0 20.0 20.0 20.0 20.0 20.0 17.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.28
AO A0.0 AO.O AO.O 38.9 AO.O AO.O AO.O 37.2 0.00 0.00 0.00 0.11 0.00 0.00 0.00 0.28
60 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
80 75.8 78.3 78.6 7 9 . A 79.7 80.0 78.3 79-7 0.A2 0.17 0.1A 0.06 0.03 0.00 0.17 0.03
100 96.3 98.2 99.1 99-1 100.0 100.0 100.0 91.7 0.37 0.19 0.09 0.09 0.00 0.00 0.00 0.83
150 138.9 138.2 1A3.8 1A5.8 1A6.5 1A3.8 1AA.A 1A6.5 1.11 1.18 0.63 0.A2 0.35 0.63 0.56 0.35
200 176.1 181.3 181.9 18A.2 187.5 188.9 190.9 190.3 2.39 1.88 1.81 1.58 1.25 1.11 0.97 0.97
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Appendix Table 1. (continued)
Sterlington very fine sandy loam, pH = A.2
Rates o f  ________________ Sorbed P (mg kg~  ^ )________________________  Solut ion P (ml PL- 1 )
Added P. ~ Sampling times (days)
lrr,n- Ur.- ) \ 1 O L  R ITS 13 il l ~  ?  U ~  h  R ~  l'(mg kg- 1 ) 1 2 A 6 8 10 12 1A 1 2 A 6 8 10 12 1A
0 0.0 0.0 0 .0 0.0 0 .0 0.0 0.0 0.0 0.03 0.05 0.01 0.01 0.01 0.02 0.02 0.03
20 19-7 19.0 19-7 19.6 19.5 19.5 19-A 19.7 0.0A 0.10 0.0A 0.0A 0.05 0.05 0.06 0.0A
AO 38.5 38.3 38.8 39.0 39.0 39-0 38.9 39.0 0.15 0.18 0.12 0.10 0.11 0.11 0.11 0.10
60 57. A 58.3 58.2 5 8 . A 58.7 58.6 58.5 58.6 0.26 0.18 0.18 0.16 0.13 0.1A 0.15 0.1A
80 75.5 77.6 76.9 77.2 77.8 77.6 77.9 78.1 0.A6 0.25 0.32 0.28 0.22 0.25 0.21 0.19
100 9A.1 96.3 96.3 96.8 97.9 98.1 98.3 9 8 .A 0.59 0.37 0.37 0.32 0.21 0.19 0.18 0.16
150 1A3.5 1A5.A 1AA.1 1AA.8 1A6.0 1A6.5 1A6.2 1A6.9 0.65 0.A6 0.60 0.53 0.A0 0.35 0.38 0.32
200 191.6 19A.A 192.0 19A.0 195. A 195.6 196.0 196.0 0.8A 0.56 0.80 0.60 0.A6 O.AA 0.  AO 0.37
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Appendix Table 1. (continued)
Lafitte muck, pH = A.2
Hates o f ____________________Sorbed P (mg kg~1 )____________  Solut ion P (ml PL"^)
Added P. Sampling times (days)







0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.01 0.0A 0.01 0.01 0.00 0.01 0.01
20 20.0 20.0 20.0 19-9 19.8 19.0 19.1 20.0 0.01 0.01 0.00 0.01 0.02 0.01 0.01 0.00
AO 39.9 39-8 AO.O 39.0 39-9 39.0 39-0 AO.O 0.01 0.02 0.00 0.01 0.02 0.01 0.01 0.00
60 59.8 59.8 60.0 59-9 59.7 59.9 59.7 59.9 0.02 0.02 0.00 0.01 0.03 0.01 0.0A 0.01
80 79.9 79.9 80.0 80.0 79-8 79.5 79-7 80.0 0.01 0.01 0.00 0.00 0.02 0.05 0.04 0.00
100 99-7 99.7 99.8 100.0 99.8 99.7 99.5 100.0 0.03 0.03 0.02 0.01 0.02 0.03 0.05 0.00
150 1A9.7 1A9.8 1A9.8 1A9.8 1A9.7 149.7 149.7 146.7 0.04 0.02 0.02 0.02 0.03 0.03 0.04 0.04
200 199-0 199-7 199.7 199-7 199.6 199.3 199-5 199.7 0.10 0.0A 0.04 0.04 0.04 0.08 0.05 0.04
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Appendix Table 2. Quantities of phosphorus sorbed and desorbed at various extraction times.
Norwood s i l t  loam
Rates o f _________________________ S o i l  P (mg kg~1 )_________________     Solut ion P (ml L~1 )
Added P, ~ Extraction times (days)
i n r r  Lrrr” ) \  1 9 ~L * A R TO 19  1 i. 1 9(mg kg"1 ) 1 2 A 6 8 10 12 1A 1 2 A 6 8 10 12 1A
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.56 0.A6 0.09 0.01 0.00 0.00 0.00 0.00
20 15.00 1A .58 1A.55 1A .60 1A .60 1A .60 1A .60 1A .60 0.56 0.A2 0.03 0.00 0.00 0.00 0.00 0.00
AO 33.59 33.19 31.25 30.86 30.68 29-93 29.55 2 9 . 1A 0.85 0.  A0 1.9A 0.  A0 0.18 0.75 0.39 0.A1
60 A6.72 AA.A8 A3.36 A2.36 A1.57 A0.76 A0.19 39.70 A.95 2.2A 1.12 1.00 0.79 0.81 0.57 0.A9
80 69.79 67.51 63.52 6 1 . A2 59.31 59.17 57.53 56.35 5.00 2.28 3.98 2.11 2.11 0.1A 1.6A 1.19
100 55.52 5A.25 50.66 A7.A2 AA .81 A2.81 A0.89 39.73 5.60 1.27 3.60 3.2A 2.60 2.00 1.92 1.16
150 127.27 125.17 119.70 117.02 11A.38 111.73 109.08 106.75 17.17 2.10 5.A7 2.68 2.6A 2.65 2.65 2.  AA
200 173.A3 170.87 165.AA 161.2A 158.51 155.A3 152.59 150.17 20.60 2.56 5.A3 A.20 2.7A 3.08 2.8A 2 . A 2
00
to
Appendix Table 2. (continued)
Severn very fine sandy loam
Rates o f _________________________ S o i l  P (mg kg- 1 )
Added P __________________________________________
I wnr. I,™- ) \  1 O /, A a(mg kg- 1 ) 1 2 A 6 8 10
0 0.00 0.00 0.00 0.00 0.00 0.00
20 17.98 17.98 17.98 17.98 17.98 17.98
AO 35.13 32.55 30.59 29.19 28.00 27.79
60 51.65 A9.68 A6.00 A3.20 A0.3A 38.60
80 6A.62 61.71 58.65 56.26 53.81 51.89
100 68.62 62. A6 58.98 55.80 51.83 A8.65
150 9A.92 9 1 . 3A 8 A. 85 80.31 75.39 70.72
200 131.06 120.A0 11A.37 109.08 103.66 98.58
_________   Solut ion P (ml L"1 )
Extract ion times (days)   _
12 1A 1 2 A 6 8 10 12 1A
0.00 0.00 1.28 0.86 0.03 0.00 0.00 0.00 0.00 0.00
17.98 17.98 2.02 o.'oo 0.00 0.00 0.00 0.00 0.00 0.00
27. A8 27.29 3.20 2.59 1.59 1.A1 1.19 0.21 0.31 0.19
36.99 36.03 5.57 1.97 3.68 2.80 2.85 1.75 1.61 0.96
50.19 A9.02 A.27 2.91 3.06 2 . A0 2.A5 1.92 1.70 1.17
A5.97 AA .16 7.31 6.17 3.A8 3.18 3.97 3.18 2.68 1.81
66. A7 63.18 12.02 8.58 6.A9 A.55 A.92 A.67 A.25 3.29
9A.16 90.35 16.16 10.66 6.02 5-30 5.A2 5.07 A.A2 3.81
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Appendix Table 2. (continued)
Latanier clay
Rates o f  S o i l  P (mg kg- 1 ) ________ ___________________ Solut ion P (ml L"1 )
Added P. ~ _ Extract1 on times ( d a y s ) ___________ ________ ______
1 i b /, ~ a b '  in 15 in 1 ? u f t ” ini’(mg kg”1 ) 1 2 4 6 8 10 12 14 1 2 4 6 8 10 12 14
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 19.13 19-85 19.85 19.66 19.50 19.42 19.24 19.08 0.00 0.00 0.00 0.19 0.16 0.08 0.18 0.16
40 39.19 38.99 38.92 38.53 38.32 38.32 37.79 37.48 0.55 0.12 0.07 0.39 0.00 0.23 0.52 0.32
60 58.56 57.49 57.66 56.51 55.95 55.24 54.44 53.96 0.92 1.07 0.00 1.06 0.57 0.71 0.80 0.48
80 77.55 76.35 75.60 74.89 73.66 72.43 71.72 70.62 1.40 1.20 0.75 0.71 1.21 1.23 0.71 1.10
100 96.09 94.44 92.74 91.60 89.99 88.42 86.95 85.78 2.69 1.64 1.70 1.14 1.62 1.56 1.47 1.17
150 142.76 140.46 137.44 134.66 132.22 129.80 127.77 126.07 5.49 2.30 3.02 2.78 2.35 2.52 2.04 1.69
200 188.70 182.77 177.87 173.80 170.00 166.55 163.05 159.95 8.15 5.93 4.91 4.07 3.80 3.45 3.50 3.10
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Appendix Table 2. (continued)
Hebert silt loam
Rates o f _________________________ S o i l  P (mg kg~1 )____________________________   Solut ion P (ml L"1 )
Added P. ~ Extraction times (days) ___ ____________________
I m rr  l,„ -1  » T O L (C - R  TO IP 1 It 1 P U A R ” 1( g kg- 1 ) 1 2 4 6 8 10 12 14 1 2 4 6 8 0 12 14
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.85 0.81 1.07 0.85 1.16 0.94 0.68 1.46
20 16.89 15.28 14.28 14.20 13.12 12.20 11.14 10.47 2.41 1.61 1.00 0.09 1.08 0.92 1.06 0.67
40 34.52 31.53 30.15 28.37 27.00 25.42 23.86 22.47 4.08 2.99 1.38 1.78 1.37 1.58 1.56 1.39
60 51.93 47.87 45-38 43.22 41.33 39.97 38.07 36.28 6.32 4.07 2.49 2.15 1.89 1.36 1.95 1.74
80 70.14 65.83 62.41 59-29 57.41 55.21 53.08 51.09 7.85 4.32 3.41 3.12 1.88 2.20 2.12 2.00
100 83.01 78.21 74.30 70.74 67.53 65.24 62.69 60.62 8.00 4.80 3.91 5-56 3.21 2.29 2.55 2.07
150 138.80 131.49 125-79 119.44 115.07 111.78 109.04 106.34 8.49 7.30 5.71 6.35 4.37 3.29 2.74 2.70
200 187-74 176.56 171.06 164.89 160.05 156.95 153.54 150.85 9-29 11.18 5.50 6.18 4.84 3.10 3.40 2.69
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Appendix Table 2. (continued)
Ruston fine sandy loam
Rates o f   ________________________ S o i l  P (mg kg~1 )________________________    S o lu t io n P (ml L~1 )
Added P. ” Extraction times (d ay s )_   ~
Ui. \ i b a r In 15 in 1 5 ~u ft ft T(mg kg- 1 ) 1 2 4 6 8 10 12 14 1 2 4 6 8 10 12 14
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.27 0.00 1.19 0.00 0.00 0.00 0.00 0.53
20 19.44 19.04 18.86 18.59 18.31 17.16 15.25 14.28 0.56 0.40 0.18 0.27 0.29 1.14 1.92 1.00
40 36.24 35.10 32.99 32.28 31.03 29.36 28.85 28.24 2.10 1.14 2.11 0.70 1.26 1.67 0.51 0.61
60 48.21 46.49 43.59 42.26 40.83 39.64 38.64 37.84 3.40 2.33 2.90 1.33 1.42 1.20 1.00 0.80
80 67.40 63.36 58.95 57.35 56,20 55.01 53.82 52.92 4.27 4.04 4.41 1.60 1.50 1.19 1.19 0.90
100 78.21 74.08 70.70 67.45 64.63 62.89 61.74 60.74 5.13 4.13 3.39 3.25 2.82 1.73 1.16 1.00
150 110.67 105.19 97.20 91.62 88.10 84.41 82.04 79.57 7.39 5.48 7.99 5.58 3.52 3.70 2.36 2.47
200 136.78 129.69 124.59 117.72 111.21 106.02 102.28 98.85 7.66 7-10 5.10 6.86 6.51 3.74 3.74 3.43
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Appendix Table 2. (continued)
Crowley silt loam
Rates o f ________________   S o i l  P (mg kg~1 )____________________________  So lut ion P (ml L~1 )
Added P. ~ Extraction times (days!
Irrp") \ 1 O L  A ~  R i n  15 1 L  1 5 L  A fi 1(mg kg- 1 ) 1 2 A 6 8 10 12 1A 1 2 A 6 8 10 12 1A
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AO A0.00 A0.00 A0.00 A0.00 A0.00 A0.00 A0.00 A0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
60 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
80 80.00 80.00 80.00 80.00 80.00 80.00 80.00 80.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00 0.00
100 97.56 97.56 97.56 97.56 97.56 97.56 97.56 97.60 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00
150 1A8.78 1A7.99 1A7.85 1A7.76 1A7.76 1A7.72 1A7.23 1A7.23 1.22 0.79 0.1A 0.09 0.00 0.03 0.00 0.20
200 196.51 195.36 192.60 190.16 187.95 186.81 185.81 185.A5 2.10 1.15 2.76 2.A3 2.22 1.1A 1.00 0.36
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Appendix Table 2. (continued)
Iberia silty clay
Rates o f _________________________ S o i l  P (mg kg~1 )____________________________  Solut ion P (ml L~1 )
Added P. ~ ~ Extraction times (days) _____
i  a  h  i n  i p ~  1 l  1  p  h  f t  ft 1(mg kg- 1 ) 1 2 A 6 8 10 12 A 1 2 A 6 8 0 12 1A
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0 .00 0.06 0.29 0.0A
20 20.00 20.00 20.00 20.00 19.97 19 .3A 19-75 19.80 0.00 0.00 0.00 0.00 0.03 0.03 0.18 0.00
AO 39.93 39.92 39.92 39.66 39-A5 39 .2A 39-03 38.96 0.00 0.00 0.00 0.26 0.21 0.21 0.21 0.07
60 59.76 59-89 59.61 59-A A 59-28 59.32 59.30 59.30 0.2A 0.00 0.19 0.16 0.16 0.00 0.00 0.00
80 79.18 79.12 78.79 78. A A 78.09 77.61 77.09 76.87 0.56 0.06 0.33 0.35 0.35 0.A8 0.52 0.22
100 98.17 97.52 96.72 96.65 9 6 . 2A 95.66 9 5 .0A 9A.33 1.13 0.65 0.80 0.08 0.A1 0.58 0.61 0.71
150 1A5.95 1A3.89 1A2.19 1A0.65 139.09 137.61 136.23 13A.82 2.65 2.05 1.70 1.5A 1.57 1.A8 1.39 1 .AO
200 192.65 189.A7 186.36 183.A2 180.7A 178.23 176.19 17A.A9 5.60 3.18 3.12 2.9A 2.67 2.51 2.0A 1.70
188
IAppendix Table 2. (continued)
Lexington silt loam
Rates o f S o i l  P (1mg kg- 1 ) Solut ion P (ml L"-1 ) •
Added P 
(mg kg- 1 )
Extraction times (days)
1 2 A 6 8 10 12 1A 1 2 A 6 8 10 12 1A
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.9A 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 19-69 19-3A 19 .2A 18.81 18.80 18.88 18.83 18.83 0.00 0.11 0.10 0.  AA 0.00 0.00 0.00 0.00
AO 36.76 36.2 A 36.85 35.76 35.69 35.65 35.61 35.60 0.A6 0.50 0.17 0.09 0.72 0.0A 0.0A 0.00
60 59.56 59-0 A 58.65 58.68 58.68 58.68 58.68 58.68 0 .AA 0.52 0.39 0.00 0.00 0.00 0 .00 0.00
80 79.07 78.01 77.22 76.52 75.92 76.76 75.68 76.70 0.65 1.06 0.80 0.70 0.60 0.16 0.08 0.00
100 90.03 88.88 8 7 . AA 86.  A5 85.  A A 8 A. 83 8A .5A 8A.35 1.6A 1.15 l.AA 0.98 1.02 0.61 0.28 0.19
150 1A1.A5 137.81 13A.8A 132.A6 130 .A8 128.67 127.07 125.90 5.08 3.65 2.97 2.38 1.98 1.81 1.60 1.17
200 181.88 176.87 167.32 165.05 161.31 157.A1 15A.A2 152.70 8 . A0 5.02 9.55 2.27 3.75 3.90 2.98 1.72
189
IAppendix Table 2. (continued)
Sterlington very fine sandy loam
Rates o f _________________________S o l i  P (mg kg- 1 )_____________________________ Solut ion P (ml L~1 )___ ^
Added P __________________ ______ ” ________ ~________________ Extraction times (days')______________________________
(mg kg"1 ) 1 2 A 6 8 10 12 1A 1 2 A 6 8 10 12 1A
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.26 0.52 0.A2 0.51 0.59 0,85 1.10 1.A1
20 19.28 18.2 A 17-97 17.00 17.00 1 6 .A9 15.87 15.56 0.37 1.0A 0.27 0.A5 0.52 0.51 0.62 0.31
AO 37. A7 35.69 3A.53 32.55 32.55 31.50 3 0 .A1 29. A7 1.57 1.78 1.16 0.93 1.06 1.05 1.08 0.9A
60 55.87 5A.18 52. A0 A9.56 A9.56 A8.13 A6.6A A5.2A 2.73 1.69 1.78 1.55 1.29 1 .AA 1.A9 1.39
80 73.23 70.97 67.76 62.86 62.86 60.38 58.31 5 6 .A1 A.85 2.26 3.22 2.27 2.13 2.A8 2.07 1.90
100 92.13 88.59 8A.93 79.7A 79.7A 7 7 .8A 76.10 7A.56 6.30 3.53 3.66 3.20 2.00 1.90 1.7A 1.55
150 1A0.05 13A.66 128.68 119.87 119-87 116.A9 112.78 109.76 6.80 5.39 5.98 5.07 3.7A 3.38 3.71 3.02
200 187.A1 182.06 173.88 163.51 163.51 159.17 115.18 151.55 8.92 5.35 8.18 5.86 A.51 A.3A 3.98 3.63
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Appendix Table 2. (continued)
Lafitte muck
Rates o f _________________________ S o i l  P (mg kg~1 )____________________________  Solut ion P (ml L~1 )
Added P. *" Extraction times (days)
I \ 1 ~0 ~ ~  ~  /, A H i n  1 O 1/. 1 O L  A n 1(mg kg- 1 ) 1 2 A 6 8 10 12 1A 1 2 A 6 8 10 12 1A
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.17 0.12 0.62 0.88 0.72 0.80 0.96
20 19.89 19 .8A 19.82 19 .7A 19 .5A 1 9 .A8 1 9 .A0 1 9 .AA 0.11 0.05 0.02 0.08 0.19 0.06 0.09 0.00
AO 39-89 39-71 39.79 3 9 .6A 39. A6 39.39 39.31 33.38 0.11 0.19 0.00 0.11 0.19 0.06 0.09 0.00
60 59-72 59.55 5 9 .6A 59.51 59-20 58.59 58.29 58. A8 0.19 0.16 0.00 0.31 0.31 0.61 0.30 0.00
80 79-81 79-7A 6 9 .7A 69.75 7 9 . 5A 78.93 78.63 78.81 0.11 0.15 0.00 0.00 0.21 0.61 0.31 0.00
100 99.61 99.37 99.23 99.13 98.90 98.63 9 8 .0A 98.2 A 0.39 0.2A 0.1A 0.10 0.23 0.27 0.59 0.00
150 1A9.28 1A9.16 1A8.99 1A8.78 1A8.51 1A8.A8 1A8.11 1A9.70 0.37 0.12 0.16 0.22 0.27 0.03 0.37 0.35
200 198.19 198.21 198.09 197.92 197.A1 197.A7 196.80 199.50 1.16 0.00 0.16 0.16 0.51 0.36 0.6A 0.30
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